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Line 22: change '1932' to '1931'
Line 2: after 'factory', add 'stated'
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Table 4-10, last column for 1918/19, change '498' to '489'
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Line 8: change 'changes' to 'charges'
Footnote 1: change 'payment' to 'repayment'
Line 18: change 'recommended' to 'recommenced'
Line 6: change 'doubt counting' to 'double counting'
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Precis
The purpose of this study has been to describe and analyse the 
rapid growth of Hume enterprises between its inception in 1910 and the 
outbreak of World War II. Our central hypothesis is that while the 
firm's growth was the product of a complex interaction of factors, the 
key to this process was the ambition, drive and inventive-innovative 
abilities of the firm's founder, W.R. Hume. To demonstrate this it has 
been necessary to show that the firm's greater-than-average rate of 
growth was mainly due to factors internal to the firm, that the 
internal factors which initiated and sustained this growth were the 
product of W.R. Hume's drive and innovative capacity, that these 
internal factors were of central importance in the resulting growth 
process, and that the upper limit to the firm's rate of growth was 
determined by factors outside W.R. Hume's control rather than by the 
exhaustion of his desire for expansion. For this purpose the 
dissertation has been organised around a general demand - supply 
framework, examining the market in which this firm operated on the one 
hand, and the supply determinants of growth (changes in factor inputs 
and productivity) on the other. This constitutes the major part of 
the study, and has been developed in Chapters 2 to 9. In the final 
chapter an attempt has been made to utilise the foregoing work to 
reconstruct the firm's historical growth process, indicating the 
system of incentives for growth and the resulting interaction of the 
firm's internal resources with its environment. It will be seen that 
the conclusions of this study have much in common with those theories 
(by Marris and Penrose) which stress the growth orientation of firms, 
which recognise the importance of innovation in the firm's growth 
process, and which examine constraints (shortages of managerial 
resources, and a minimum profit rate) on the rate of this growth.
On the other hand our conclusions have little in common with the 
general characteristics of those theories which are based upon the 
assumption of short-run profit maximisation.
1Chapter 1
INTRODUCTION
Writing to his Victorian manager in October 1934, W.R. Hume, the 
founder of the Hume organisation and its managing director until his 
death in July 1943, speculated that 'Some day perhaps the story of Hume 
Industries will be written, and it would undoubtedly be an interesting 
story'.'*' It is the purpose of this study to reconstruct that story, 
because to the economic historian, at least, it is particularly 
interesting. It is also hoped that the economist might find some 
interest in this firm study. The economic historian's prime concern, 
as I interpret it, is the solution of a particular historical problem 
(in this case how and why did Hume enterprises grow so rapidly between 
1910 and 1940?), but in the process he may also throw some light, no 
matter how limited, on the generalisations of economists. In this way 
the inductive approach of the economic historian can complement the 
deductive methods of the economic theorist. Detailed empirical studies 
can be extremely useful in focusing attention on the mechanism and 
process of economic change, particularly if the set of relationships 
arising from a case study are, at its conclusion, described in a more 
general way. However, it must be made clear that the set of 
interrelated propositions derived from a particular case study should 
only be regarded as an explanation of that situation and can make no 
claim for general relevancy, although they might be worth testing in 
other cases. To be able to make generalisations of universal 
applicability large numbers of representative case studies are 
required. While some contribution to economic generalisation may be 
achieved in this way, ultimately the economic historian is concerned 
with the uniqueness of each historical situation.
1 A.N.U., 32/9/1, 'Suggestions for Mr. Lord', 3 October 1934.
2I  Aims, Scope and Methods
The h i s t o r y  of  t h i s  firm'*' i s  o f  p a r t i c u l a r  i n t e r e s t  t o  t h e  s t u d e n t
o f  A u s t r a l i a n  econom ic h i s t o r y  f o r  a number o f  r e a s o n s .  I n  t h e  f i r s t
i n s t a n c e  Hume e n t e r p r i s e s  commands a t t e n t i o n  b e c a u s e ,  a s  f a r  as i t  h a s
b e e n  p o s s i b l e  to  d e t e r m i n e ,  i t  was t h e  on ly  A u s t r a l i a n  f i r m  o f  t h i s
p e r i o d  to  p i o n e e r  a  new t e c h n o lo g y  ( f o r  t h e  m a n u f a c tu r e  o f  c o n c r e t e  and
2
s t e e l  p ip e s )  and e x p o r t  i t s  i n n o v a t io n s  th ro u g h o u t  t h e  w o r l d .  T h is  
m a in ly  in v o lv e d  t h e  s a l e  o f  p a t e n t  r i g h t s  t o  com panies i n  E u rope , N o r th  
A m erica ,  Sou th  A m erica ,  A s i a ,  A f r i c a  and t h e  i s l a n d s  o f  t h e  P a c i f i c ;  
b u t  a l s o  i n c l u d e d  th e  e x p o r t  o f  s p e c i a l i s e d  m ac h in e ry  w h ich  was 
p roduced  i n  t h e  f i r m ' s  own e n g in e e r i n g  w o rk sh o p s .  T h e r e f o r e  Hume 
e n t e r p r i s e s  e x p o r te d  c a p i t a l  and t e c h n o lo g y  a t  a t im e  when o t h e r  
A u s t r a l i a n  f i r m s  w ere  d o in g  th e  r e v e r s e .  What caused  t h i s  a t y p i c a l  
deve lopm en t?  S e cond ly  W.R. Hume, th ro u g h  h i s  i n v e n t in g  and i n n o v a t in g  
a c t i v i t y ,  was i n s t r u m e n t a l  i n  s t i m u l a t i n g  p u b l i c  a u t h o r i t i e s  i n  
A u s t r a l i a  and o t h e r  p a r t s  o f  t h e  w o r ld  t o  a d o p t  f o r  w id e s p re a d  u s e  i n  
t h e  c o n s t r u c t i o n  of w a t e r ,  se w e ra g e  and d r a i n a g e  f a c i l i t i e s  a new and 
more ec o n o m ica l  c a p i t a l  i n p u t  -  t h e  r e i n f o r c e d  c o n c r e t e  p i p e .  As t h i s  
o c c u r r e d  d u r in g  a p e r i o d  when t h e s e  f a c i l i t i e s  w ere  c o n s t r u c t e d  on an 
e x t e n s i v e  s c a l e  i n  b o th  t h e  u r b a n  and r u r a l  a r e a s  o f  A u s t r a l i a ,  t h e r e  
was a c o n s i d e r a b l e  r e d u c t i o n  i n  t h e  c o s t  to  s o c i e t y  of t h i s  ty p e  of  
s o c i a l  o v e rh e a d  c a p i t a l .  T h i r d l y ,  Humes' p r o v id e s  an  exam ple  o f  a 
f i rm  w hich  grew from  v i r t u a l l y  n o th in g  i n  1910 t o  a l a r g e  c o n c e rn  i n  
1940 w i th  a p p ro x im a te ly  60 f a c t o r i e s  t h r o u g h o u t  A u s t r a l a s i a .  I n  t h i s  
r e l a t i v e l y  s h o r t  p e r i o d  t h e  Hume o r g a n i s a t i o n  was a b l e  t o  a c c u m u la te  
s u f f i c i e n t  t e c h n i c a l ,  b u s i n e s s  and s e l l i n g  e x p e r t i s e  to  o p e r a t e  
s u c c e s s f u l l y  on t h i s  e x t e n s i v e  s c a l e .  The mechanism  by w hich  t h i s  
r a p i d  g row th  o c c u r r e d  may a l s o  b e  o f  i n t e r e s t  t o  t h e  e c o n o m is t .  In  
a d d i t i o n ,  a s  t h i s  f i r m  had f a c t o r i e s  th ro u g h o u t  t h e  c o u n t r y ,  i t s  
r e s p o n s e s  w ere  n a t i o n a l  r a t h e r  t h a n  l o c a l  and a s  such  adds t o  ou r
T hroughou t  t h i s  s tu d y  I  h av e  u sed  th e  word ' f i r m '  when t a l k i n g  a b o u t  
t h a t  g roup  o f  com panies  (Hume P ip e  Co. ( A u s t . )  L t d ,  Hume S t e e l  L td  and 
C o n c re te  C o n s t r u c t i o n s )  w h ich  w e re  c o n t r o l l e d  and d i r e c t e d  by 
W.R. Hume. S in c e  1950 t h i s  has  b e e n  known as Humes L t d ,  w h ic h  i n  t h i s  
s tu d y  i s  c a l l e d  Hume e n t e r p r i s e s .
2 Hume e n t e r p r i s e s  m a in ly  p ro d u ced  c o n c r e t e  p i p e s ,  s t e e l  p i p e s ,  p l a n t  
and m a c h in e ry .
3u n d e r s t a n d i n g  o f  t h e  A u s t r a l i a n  economy d u r i n g  t h i s  p e r i o d .  F i n a l l y ,  
and more g e n e r a l l y ,  l i t t l e  i s  known a b o u t  A u s t r a l i a n  m a n u f a c t u r i n g  a t  
t h e  f i r m  l e v e l ,  p a r t i c u l a r l y  of  t h o s e  f i r m s  p r o d u c i n g  c a p i t a l  g o o d s . ^
I t  i s  t o  b e  hoped t h a t  t h e  p r e s e n t  work w i l l  c o n t r i b u t e  t o  t h e  r e d r e s s  
o f  t h i s  i m b a la n c e ,  p a r t i c u l a r l y  as  i t  h a s  been  p o s s i b l e  t o  u t i l i s e  one 
of  t h e  most  co m p re h en s iv e  c o l l e c t i o n s  o f  a m a jo r  m a n u f a c t u r e r ' s  r e c o r d s  
which  a r e  a v a i l a b l e  f o r  r e s e a r c h  p u r p o s e s .  The d e t a i l e d  n a t u r e  of  
t h e s e  r e c o r d s  i s  i m p o r t a n t  b e c a u s e  i t  p e r m i t t e d  t h e  measurem ent  of  t h e  
r a t e  and p a t t e r n  o f  g r o w t h ,  t o g e t h e r  w i t h  i t s  sup p ly  d e t e r m i n a n t s  
( f a c t o r  i n p u t s  and p r o d u c t i v i t y ) , an e x e r c i s e  wh ich  h a s  n o t  b e e n  
u n d e r t a k e n  f o r  any o t h e r  A u s t r a l i a n  m a n u f a c t u r e r .
T h i s  s t u d y  i s  p r i m a r i l y  o r i e n t e d  tow ards  an a n a l y s i s  o f  t h e  
growth  of  Humes and o f  t h o s e  f a c t o r s  which  c o n t r i b u t e d  t o  i t .  Growth 
i s  d e f i n e d  h e r e  as  t h e  i n c r e a s e  i n  work done ( v a l u e  added)  i n  t h e  
p r o d u c t i o n  p r o c e s s  b e tw e e n  t h o s e  p e r i o d s  o f  a p p r o x i m a t e l y  c o m p le te  
u t i l i s a t i o n  o f  c a p a c i t y .  The i n t e r e s t e d  r e a d e r  may a s k  w h e t h e r  t h i s  
o r i e n t a t i o n  i s  v a l i d  f o r  t h e  f i r m  and p e r i o d  u n d e r  s t u d y .  P e r h a p s  
t h i s  i s s u e  can  be  answered  by showing t h a t  t h e  y e a r s  b e tw e e n  1912/13  
and 1938/39 saw a r e m a r k a b l e  growth  o f  Hume e n t e r p r i s e s  w i t h  v a l u e  
added (1938 /39  p r i c e s )  i n c r e a s i n g  from £4 ,874  t o  £ 3 0 5 ,1 3 0 ,  and t h e  
book v a l u e  o f  f i x e d  a s s e t s  f rom £ 1 ,9 4 4  to  £ 2 9 0 ,1 1 4 .  I t  i s  t e m p t in g  
t o  d i s c o v e r  t h e  c a u s e s  of  s u c h  r a p i d  e x p a n s i o n .  S e c o n d ly ,  t h e  
f o u n d e r  and o r i g i n a l  owner  of  t h e  f i r m ,  W.R. Hume, was p r e o c c u p i e d
D e t a i l e d  academ ic  s t u d i e s  h a v e  b e e n  c o n f i n e d  t o :
( i )  Broken H i l l  P ty  Co. L t d :  N.R. W i l l s ,  Economic Development  o f
t h e  A u s t r a l i a n  I r o n  and S t e e l  I n d u s t r y  ( B .H .P . ,  Sydney ,  1948) ;  
N.R. W i l l s ,  ' F o u n d a t i o n s  o f  S t e e l :  The B.H .P .  S t o r y '
( u n p u b l i s h e d  m a n u s c r i p t ,  December 1956) ;  Helen  Hughes,  The 
A u s t r a l i a n  I r o n  and S t e e l  I n d u s t r y ,  1848-1962 (Melbourne 
U n i v e r s i t y  P r e s s ,  1 9 6 4 ) .  The l a t t e r  work was w r i t t e n  e n t i r e l y  
f rom p u b l i s h e d  s o u r c e s .
( i i )  L i n c o l n  M i l l s :  Kyoko S h e r i d a n ,  'A H i s t o r y  of  L i n c o l n  M i l l s
( A u s t r a l i a )  L t d ,  1 9 2 2 -1962 '  ( u n p u b l i s h e d  M.Ec. t h e s i s ,  A .N .U . ,  
J u l y  1966) .
( i i i )  Johns  and Waygood L t d :  G e o f f r e y  B l a i n e y ,  One Hundred Y e a r s :
Johns  and Waygood L t d ,  1856-1956 (Melbourne ,  1956) .  T h i s  
d i f f e r s  f rom t h e  above  m en t io n e d  s t u d i e s  as  i t  was w r i t t e n  f o r  
t h e  company t o  mark  t h e i r  c e n t e n a r y .
Some b r i e f  s k e t c h e s  may a l s o  be  found  i n  A. H u n t e r ,  (ed )  , The
Economics o f  A u s t r a l i a n  I n d u s t r y  (M .U .P . ,  1963) -  p a r t i c u l a r l y
P a r t  I I ,  Chs 7 ,  9 ,  11 ,  and 15.
4w i t h  t h e  growth  o f  h i s  o r g a n i s a t i o n .  The f o l l o w i n g  r e p r e s e n t a t i v e  
s t a t e m e n t  by Hume e s t a b l i s h e d  t h e  v a l i d i t y  o f  t h e  a pp roa c h  a dop te d  i n  
t h i s  d i s s e r t a t i o n :
We must  b e a r  i n  mind t h a t  f o r  y e a r s  we have  c o n t i n u e d  t o  
b u i l d  up a b i g  o r g a n i s a t i o n  i n  Hume S t e e l ,  and i f  we lo o k  
b a c k  upon i t s  g rowth  from i t s  b e g i n n i n g  u n t i l  today  we 
m us t  a p p r e c i a t e  t h a t  i n  s p i t e  o f  t h e  d i f f i c u l t i e s  ou r  
m arch  of  p r o g r e s s  has  b e e n  c o n t i n u o u s  and v e r y  c r e d i t a b l e  
and I  c o n s i d e r  t h e r e  i s  no d a n g e r  w h a t s o e v e r  i n  our  
c o n t i n u i n g  ou r  p a s t  p o l i c y .  By w id e n in g  ou r  f i e l d s ,  
a d m i t t e d l y  we may w iden  our  t r o u b l e s ,  b u t  t h o s e  t r o u b l e s  
s h o u l d  b e  g r e a t l y  m in im is e d  i f  we w i s e l y  u s e  t h e  e x p e r i e n c e  
o f  t h e  p a s t .  On t h e  o t h e r  hand  t h e  a c c u m u l a t i o n  o f  
p r o f i t s  and power w i l l  b r i n g  us  i n t o  l i n e  w i t h  many o t h e r  
p r o g r e s s i v e  b u s i n e s s e s  o f  t o d a y  who o p e r a t e  o v e r  a w ide  
s c o p e .
Hume e n t e r p r i s e s  b e g a n  i n  Sou th  A u s t r a l i a  d u r i n g  1910 w i t h  t h e  
p r o d u c t i o n  o f  c o n c r e t e  p i p e s  b a s e d  upon a p a t h b r e a k i n g  i n v e n t i o n  of  
W.R. Hume’s ,  e x te n d e d  t h e i r  a c t i v i t i e s  t o  t h e  m a n u f a c t u r e  of  t h e i r  
own p l a n t  and m ac h in e r y  i n  1920 (which had  p r e v i o u s l y  b e e n  s u p p l i e d  
by an  i n d e p e n d e n t  e n g i n e e r i n g  f i r m  owned by E . J .  and W.R. Hume), and 
f i n a l l y  e n t e r e d  t h e  s t e e l  p i p e  i n d u s t r y  i n  1923,  By t h e  end o f  t h e  
t h i r t i e s  Humes' s a l e s  c o n s i s t e d  o f  c o n c r e t e  p i p e s  (53.9% of  t h e  
t o t a l ) ,  s t e e l  p i p e s  (31 .6% ) ,  m a c h i n e r y  (6 .1 % ) ,  o t h e r  m e t a l  f a b r i c a t i o n  
(3 .6 % ) ,  ahd o t h e r  c o n c r e t e  goods (4 .7% ) .  I n  o r d e r  t o  p l a c e  t h e  f i r m ' s  
A u s t r a l i a n  m a n u f a c t u r i n g  a c t i v i t i e s  w i t h i n  t h e  c o n t e x t  o f  t h e i r  w i d e r  
o p e r a t i o n s  i t  may b e  u s e f u l  t o  s u r v e y  b r i e f l y  t h e i r  i n t e r n a t i o n a l  
d e v e lo p m e n t ,  wh ich  has  b e e n  d e a l t  w i t h  i n  more d e t a i l  i n  t h e  f o l l o w i n g  
c h a p t e r .  W.R. Hume a t t e m p t e d  t o  e x t e n d  h i s  i n f l u e n c e  o v e r s e a s  i n  
t h r e e  d i f f e r e n t  ways .  I n  t h e  1 9 1 0 ' s ,  due  t o  a l a c k  o f  f i n a n c e ,  Hume 
was o n l y  a b l e  to  s e l l  t h e  p a t e n t  r i g h t s  f o r  h i s  i n v e n t i o n s  t o  
o v e r s e a s  com pan ies .  Then i n  1922 and 1923,  w i t h  t h e  growing 
f i n a n c i a l  s t r e n g t h  o f  Hume e n t e r p r i s e s  i n  A u s t r a l i a  i t  was d e c i d e d  t o  
commence m a n u f a c t u r i n g  a c t i v i t i e s  i n  S i n g a p o r e  ( as  a  s e p a r a t e  
company) and i n  New Z e a la n d  (as  a b r a n c h  o f  t h e  A u s t r a l i a n  company) 
r e s p e c t i v e l y .  F i n a l l y  i n  t h e  m i d - t h i r t i e s ,  e n c o u ra g e d  by t h e i r  
s u c c e s s f u l  o p e r a t i o n  i n  A u s t r a l a s i a  and m i n d f u l  o f  t h e  f a i l u r e  t o  
p r o f i t  f rom t h e  s a l e  of  p a t e n t  r i g h t s  (as  many o v e r s e a s  companies  
r e p u d i a t e d  t h e i r  o b l i g a t i o n s  a f t e r  t h e  f i r s t  few y e a r s ) ,  Hume t r i e d
A . N . U . , 3 2 / 7 / 1 0 ,  W.R. Hume/J .A.  C u s s e n ,  16 J u n e  1937, p . 5 .1
5u n s u c c e s s f u l l y  to  e s t a b l i s h  a f i r m  i n  London t h a t  would  u n d e r t a k e
s h o r t - t e r m  m a n u f a c t u r i n g  c o n t r a c t s  t h r o u g h o u t  t h e  w o r l d .
T h i s  r a p i d  growth  was e x p e r i e n c e d  by  Hume e n t e r p r i s e s  d u r i n g  a
p e r i o d  (1910 t o  1940) when A u s t r a l i a n  m a n u f a c t u r i n g  was go in g  th r o u g h
i t s  s l o w e s t  pha se  of  deve lo pm en t  f o r  t h e  t w e n t i e t h  c e n t u r y .  Dr C o l i n
F o r s t e r  h a s  shown t h a t  f o r  t h e  p e r i o d  1900 t o  1963/64 t o t a l
m a n u f a c t u r i n g  o u t p u t  ( i n  c o n s t a n t  p r i c e s )  i n c r e a s e d  a t  t h e  a v e r a g e
a n n u a l  r a t e  o f  4 . 3  p e r  c e n t ,  w h ich  compares  v e r y  f a v o u r a b l y  w i t h  o t h e r
w e s t e r n  economies -  even t h o s e  a t  s i m i l a r  s t a g e s  o f  development .^"  Y e t
f o r  t h e  p e r i o d  of  t h i s  s t u d y ,  t h e  a n n u a l  r a t e  o f  growth  of  o u t p u t  was
on ly  3 .1  p e r  c e n t .  As F o r s t e r  s a i d ,  ’ . . .  a m arked ly  l o w e r - t h a n -
a v e r a g e  r a t e  of  growth  [ o c c u r r e d ]  b e tw e en  1911-13 and 1 9 3 6 / 3 7 - 3 8 / 3 9 ;
a t im e  s p a n  c o n t a i n i n g  two s e t - b a c k s  t o  growth -  t h e  F i r s t  World War
2
and t h e  d e p r e s s i o n  o f  t h e  t h i r t i e s . 1 *34 C o n s i d e r a b l y  h i g h e r  r a t e s  o f  
growth  o c c u r r e d  i n  t h e  1900’s (4.6% p . a . ) ,  t h e  1940’ s (4.1% p . a . )  
and p a r t i c u l a r l y  d u r i n g  t h e  1 9 5 0 ' s  and e a r l y  s i x t i e s  (6.2% p . a . ) .  
T h e r e f o r e  i t  was n o t  u n t i l  t h e  p o s t  World War I I  y e a r s  t h a t  
i n d u s t r i a l  g rowth  became b o t h  r a p i d  and s u s t a i n e d  -  t h i s  was t h e
3
p e r i o d  of  s i g n i f i c a n t  s t r u c t u r a l  change i n  t h e  A u s t r a l i a n  economy.
Even t h e  i n d u s t r i a l  e n g i n e e r i n g  s e c t o r  (mach inery  w o r k s h o p s ,  r a i l w a y
workshops  and f o u n d r i e s ) ,  whose o u t p u t  was i m p o r t a n t  i n  t h e  p r o c e s s
4 5of  i n d u s t r i a l i s a t i o n  d u r i n g  t h e  t w e n t i e s  and t h e  t h i r t i e s  , o n ly  
grew a t  t h e  m o d e r a te  r a t e  of  4 . 3  p e r  c e n t  p e r  annum o v e r  t h e  p e r i o d  
1911-13 t o  1 9 3 6 / 3 7 - 3 8 / 3 9 . ^ I t  s h o u l d  b e  added t h a t  t h e  growth  o f  
t h i s  group o f  i n d u s t r i e s  was l i m i t e d  p r i o r  t o  1930 b e c a u s e  o f  t h e
C o l i n  F o r s t e r , ' Economies of  S c a l e  and A u s t r a l i a n  M a n u f a c t u r i n g '  
i n  A u s t r a l i a n  Economic Development  i n  t h e  T w e n t i e t h  C e n tu ry  
(Aus t .  P u b l i s h i n g  C o . ,  Sydney,  1970) (ed )  F o r s t e r ,  p p . 125 -6 .
 ^ I b i d . , p . 126.
3
N.G. B u t l i n ,  ’Some P e r s p e c t i v e s  of  A u s t r a l i a n  Economic 
Deve lopmen t ,  1 8 9 0 - 1 9 6 5 ' .  i b i d . ,  p p . 318-327 .
4
C. F o r s t e r ,  I n d u s t r i a l  Development  i n  A u s t r a l i a  1920-1930 (A .N .U . ,  
1964) , p . 14.
 ^ C.B.  S c h e d v in ,  A u s t r a l i a  and t h e  G r e a t  D e p r e s s i o n  (Sydney Uni .  
p r e s s ,  1 9 7 0 ) ,  p p . 306 -9 .
The i n d u s t r i a l  e n g i n e e r i n g  s e c t o r  h a s  b e e n  used  t h r o u g h o u t  t h i s  
s t u d y  i n  o r d e r  t o  p l a c e  t h e  g rowth  and p e r f o r m a n c e  of Humes i n  a 
m e a n i n g fu l  c o n t e x t .
6l a r g e  im p o r t  o f  com m odities  o f  t h i s  t y p e ,  how ever ,  i n  th e  t h i r t i e s ,  due
t o  th e  h i g h e r  t a r i f f s  and d e v a l u a t i o n ,  c o n s i d e r a b l e  im p o r t  r e p la c e m e n t
o c c u r r e d .^  T h e r e f o r e  t h e  r a p i d  and (as  w i l l  be  shown) s u s t a i n e d  g row th
of Hume e n t e r p r i s e s ,  d e s p i t e  t h e  s m a l l  b a s e  from w hich  i t  was
c a l c u l a t e d ,  s t a n d s  o u t  i n  c o n t r a s t  t o  a v e ra g e  e x p e r i e n c e  d u r in g  t h e
2
t h i r t y  y e a r s  p r i o r  t o  th e  Second World War.
T h is  s tu d y  o f  t h e  g row th  o f  Hume e n t e r p r i s e s  h a s  been  d e l i m i t e d
a c c o r d in g  t o  scope  and t i m e - p e r i o d .  A l th o u g h  a s u rv e y  w i l l  be  made o f
t h e  o r g a n i s a t i o n ’s e n t i r e  a c t i v i t i e s  i t  i s  o n ly  i n te n d e d  t o  d e a l  i n
d e t a i l  w i t h  t h e  f i r m ' s  m a n u f a c tu r in g  o p e r a t i o n s  i n  A u s t r a l i a .  Where
p o s s i b l e  th e  f i r m ' s  p ip e  l a y i n g  a c t i v i t i e s  have  b een  e x c lu d e d  from
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t h i s  d e t a i l e d  a n a l y s i s .  In  d o in g  t h i s  we w i l l  be  exam in ing  t h e  
m a n u f a c tu r in g  o p e r a t i o n s  o f  t h a t  g roup  o f  com panies  (Hume P ip e  Co. 
( A u s t . )  L t d ,  Hume S t e e l  L td  and C o n c r e te  C o n s t r u c t io n s  P ty  L td )  w hich 
s i n c e  1950 have  o p e r a t e d  as a s i n g l e  c o n c e rn  u n d e r  t h e  r e g i s t e r e d  name 
of  Humes L td .  The New Z ea land  b r a n c h e s  o f  t h e  fo rm e r  two com panies  
w ere  o r g a n i s e d  i n t o  a s e p a r a t e  company r e g i s t e r e d  i n  t h a t  c o u n try  
d u r in g  1951 c a l l e d  Hume I n d u s t r i e s  (N .Z .)  L td .  O p e r a t io n s  i n  S o u th -  
E a s t  A s ia  have  a lw ays b e e n  h a n d le d  by a s e p a r a t e  company w hich  i s  
p r e s e n t l y  o p e r a t i n g  u n d e r  t h e  r e g i s t e r e d  ( i n  S in g a p o re )  name of 
Hume I n d u s t r i e s  (F ar  E a s t )  L td .  T h e r e f o r e ,  i n  t h i s  s tu d y  an 
e x a m in a t io n  h a s  b e e n  made o f  t h e  p re -W o rld  War I I  g row th  o f  what i s  
now known as  Humes L t d ,  t o g e t h e r  w i t h  i t s  A u s t r a l i a n  s u b s i d i a r i e s .  
T hroughout t h e  p r e s e n t  s tu d y  t h i s  g roup  o f  com panies  w i l l  be  r e f e r r e d  
to  as  Hume e n t e r p r i s e s .
The t im e  p e r i o d  u n d e r  s t u d y ,  a s  s u g g e s te d  e a r l i e r ,  h a s  b e e n  
l i m i t e d  to  t h o s e  y e a r s  p r i o r  t o  World War I I .  T h is  p e r io d  was chosen  
f o r  a number o f  r e a s o n s .  Most i m p o r t a n t l y  t h e s e  t h r e e  d e c ad e s  
c o n s t i t u t e  a u n i f i e d  and co m p le te  p h a s e  i n  t h e  f i r m ' s  d e v e lo p m en t .  
Hume's c o n s ta n c y  o f  p u rp o se  e n a b le s  t h i s  p e r i o d  to  be  t r e a t e d  a s  an 
a n a l y t i c a l  w h o le .  I t  was d u r in g  t h e s e  y e a r s  t h a t  t h e  f i r m ' s  f o u n d e r ,
C.B. S c h e d v in ,  o p . c i t . ,  p p . 3 0 2 -3 1 0 .
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Of c o u r s e  a v e ra g e  e x p e r i e n c e  i s  r e t a r d e d  by t h o s e  f i r m s  w hich  do n o t  
grow a t  a l l ,  w h ich  c o n t r a c t  c a p a c i t y ,  o r  w h ich  even c e a s e  t o  e x i s t .
3
P ip e  l a y i n g  c o n t r a c t s  w ere  a m inor  p a r t  o f  t h e  b u s i n e s s  and w ere  
u s u a l l y  u n d e r ta k e n  to  g a in  t h e  m a n u f a c tu r in g  c o n t r a c t .
7W.R. Hume, directed development and securely laid the foundations of 
the present company, Humes Ltd. Subsequent growth has only slightly 
modified (through product diversification and merger)'*' the existing 
structure and technology. When Hume died in 1943 he had achieved his 
aim of establishing a large company with concrete and steel pipe 
factories throughout Australia; however, due to the disruptive effects 
of war, it is convenient to conclude this study in mid 1939. The other 
reason for bringing this story to a close around 1940 was the desire to 
utilise as fully as possible the great volume of data available prior 
to that year, within the time available.
To conclude these introductory comments, a few words on the method 
of approach and the economic framework used in this study are 
necessary. The position taken in this dissertation can be clarified by 
briefly considering the methodology of economic history, which can be 
thought of as a spectrum ranging between two extremes. At one end of 
the spectrum the economic historian will apply that theoretical model 
which seems to be most applicable to his historical problem and to 
test it against the available data. At the other extreme the economic 
historian attempts to reconstruct an historical situation by the use 
of general economic concepts (rather than the above more comprehensive 
models) and to derive from this a set of consistent relationships 
which describe that particular phenomenon. While an individual 
historian will work somewhere between these extremes using both 
methods, he will generally emphasise one or the other. It is the 
latter emphasis that has been adopted here. No attempt has been made 
to apply a particular theory of the growth of the firm to the study of 
Humes. However there has been a considerable dependence on economic 
theory , although its use has been determined by the nature of the 
historical problem - if an economic 'tool’ was found to be 
inappropriate it was discarded. In this way an attempt was made to 
reconstruct the historical growth process of Hume enterprises, and to 
derive a set of interrelated propositions which appear to describe 
this phenomenon.
The most significant potential development (by 1971 it had not 
experienced much success) was the formation of Hume-S-Lon in 
conjunction with Sekisui Chemical Co. Ltd of Osaka and Mitsui and 
Co. Ltd of Tokyo, for the manufacture of PVC plastic pipes.
8We h a v e  p r o c e e d e d  t h r o u g h o u t  t h e  r e s e a r c h  and w r i t i n g  s t a g e s  w i t h
a m a j o r  q u e s t i o n  i n  mind ,  d e r i v e d  from e x i s t i n g  work on t h e
m a n u f a c t u r i n g  i n d u s t r y  as  a w ho le .  I n  h i s  s t u d y  of  A u s t r a l i a n
m a n u f a c t u r i n g  d u r i n g  t h e  t w e n t i e s ,  Dr F o r s t e r  has  s t r e s s e d  t h e  r o l e  of
demand i n  t h e  growth  o f  i n d u s t r i a l i s a t i o n :
I n  t h e  t w e n t i e s . . . A u s t r a l i a n  m a n u f a c t u r e r s  f a c e d  an 
e x p a nd ing  l e v e l  o f  consum pt ion  as  p o p u l a t i o n  and incomes 
r o s e ,  and new methods  o f  f i n a n c e  e x t e n d e d  t h e  m a r k e t  f o r  
t h e  new t y p e s  of  m a n u f a c t u r e d  d u r a b l e s .  At  t h e  same 
t im e,  s i n c e  im p o r t s  met  a s u b s t a n t i a l  p o r t i o n  o f  t h e  
demand, p a r t i c u l a r l y  i n  t h e  t y p e s  o f  commodit ies  f o r  
wh ich  demand was r a p i d l y  e x p a n d in g ,  t h e  g rowth  of  
d o m e s t i c  p r o d u c t i o n  de pended ,  t o  a l a r g e  e x t e n t ,  on 
im p o r t  r e p l a c e m e n t .1
A l though  he  s u g g e s t s ,  by h i s  e m p h a s i s ,  t h a t  m a n u f a c t u r i n g  as  a whole
was demand o r i e n t e d  i n  t h i s  p e r i o d ,  t h e  r o l e  o f  s u p p ly  f a c t o r s  h a s
a l s o  b e e n  d i s c u s s e d .  I n  a d d i t i o n  t o  d e a l i n g  a t  some l e n g t h  w i t h  t h e
s u p p ly  of  l a b o u r  and f i n a n c e ,  he  shows t h a t  'The r a t e  o f  growth  i n
employment  t o  1926/27 was g r e a t e s t  i n  consumer and p r o d u c e r  d u r a b l e
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goods w he re  t h e  m a jo r  i n n o v a t i o n s  of  t h e  p e r i o d  o c c u r r e d ' .  I n  t h e  
l i g h t  o f  t h e s e  i s s u e s  was t h e  growth  o f  Hume e n t e r p r i s e s  demand o r  
s u p p l y  o r i e n t e d ?
A p a r t  f rom c a s t i n g  t h i s  s tu d y  w i t h i n  a v e r y  g e n e r a l  demand-supp ly  
m ould ,  which  was s u g g e s t e d  by t h e  above  q u e s t i o n ,  t h e  f i r m ' s  growth  
has  be e n  a n a l y s e d  by u s i n g  a p r o d u c t i o n  model  f ramew ork .  By t h e  
a p p l i c a t i o n  o f  a s im p l e  p r o d u c t i o n  f u n c t i o n  ( t h e  K e n d r ic k  t o t a l  f a c t o r  
p r o d u c t i v i t y  index  which  assumes c o n s t a n t  r e t u r n s  t o  s c a l e  and f a c t o r s  
p a i d  t h e i r  m a r g i n a l  p r o d u c t s )  an a p p r o x i m a t e  s t a t i s t i c a l  e v a l u a t i o n  
has  b e e n  made of  t h e  r e l a t i v e  c o n t r i b u t i o n s  of  f a c t o r  i n p u t s  ( c a p i t a l ,  
l a b o u r  and l a n d )  and p r o d u c t i v i t y  t o  t h e  o b s e rv e d  g row th  p a t t e r n .  
Having g a i n e d  some i d e a  o f  t h e  r e l a t i v e  i m p o r t a n c e  o f  t h e s e  s u p p ly  
f a c t o r s  each  was examined i n d i v i d u a l l y  t o  d i s c o v e r  what  f o r c e s  
d e t e r m i n e d  t h e i r  dev e lo p m en t  and t h e  manner  i n  which  t h e y  c o n t r i b u t e d  
t o  t h e  g rowth  p r o c e s s .  Th is  m ethodo logy  n e c e s s a r i l y  g i v e s  a 
s i m p l i f i e d  i m p r e s s i o n  o f  a p r o c e s s  w h ic h  i s  i n  f a c t  a complex 
i n t e r a c t i o n  o f  demand and s u p p ly  f a c t o r s .  The t a s k  h e r e  i s  t o  d e t e c t
I n d u s t r i a l  Development  i n  A u s t r a l i a  1920-1930 ( A .N .U . , 1964) ,  p . 1 0 .
2 I b i d . ,  p .1 4 .
9t h e  m ain  c u r r e n t s  w h i l e  n o t  l o s i n g  s i g h t  o f  t h e  c o m p l e x i t i e s  in v o lv e d  
i n  t h i s  p r o c e s s .  T h e r e f o r e  t h e  aim o f  t h i s  s tu d y  has  b e e n  to  a n a ly s e  
g row th  a t  t h e  m ic ro  l e v e l  th ro u g h  t h e  s tu d y  o f  Hume e n t e r p r i s e s ;  no 
a t t e m p t  h as  b een  made t o  exam ine t h i s  f i r m  w i t h i n  t h e  t r a d i t i o n  of 
b u s i n e s s  h i s t o r y .
The r e s u l t s  o f  t h i s  s tu d y  h av e  b e e n  o r g a n i s e d  i n t o  t e n  c h a p t e r s .  
C h a p te r  2 d e a l s  w i t h  t h e  o r g a n i s a t i o n a l  d e ve lopm en t o f  Hume 
e n t e r p r i s e s  b o th  i n  A u s t r a l i a  and o v e r s e a s ,  i n  o r d e r  to  d i s c o v e r  how 
and by whom th e  f i r m  was c o n t r o l l e d  and w h e th e r  t h e  d e v e lo p in g  
o r g a n i s a t i o n  a c t e d  as  a c o n s t r a i n t  on g ro w th .  I t  w i l l  b e  d e m o n s t ra te d  
t h a t  W.R. Hume was t h e  d r i v i n g  f o r c e  b e h in d  t h e  f i r m ' s  deve lopm en t 
be tw een  1910 and 1943. As m anaging d i r e c t o r  he f u l f i l l e d  a number o f  
im p o r ta n t  and , i n  te rm s o f  t h e  s im p le  p r o d u c t io n  f u n c t i o n  ap p ro a c h  
a d o p te d  i n  t h i s  s t u d y ,  e s s e n t i a l l y  s e p a r a t e  r o l e s  o f  o r g a n i s e r  and 
a d m i n i s t r a t o r  (which i s  d e a l t  w i t h  i n  C h a p te r  2 ) ,  i n v e n t o r  and 
i n n o v a t o r  (C h a p te r  5 ) ,  and p r im e-m over  i n  th e  e x p a n s io n  o f  p r o d u c t i v e  
c a p a c i t y  (C h a p te r  6 ) .  C h a p te r  3 exam ines t h e  i n t e r a c t i o n  be tw een  
Humes and o t h e r  s e l l e r s  and b u y e rs  i n  t h e  A u s t r a l i a n  p ip e  m a r k e t .
T h is  was a n e c e s s a r y  p r e l i m i n a r y  t o  u n d e r s t a n d in g  th e  p a t t e r n  and 
n a t u r e  of Humes' grow th and i n  e v a l u a t i n g  t h e  im p o r ta n c e  o f  demand i n  
r e l a t i o n  to  t h e  f i r m ' s  i n t e r n a l  r e s o u r c e s .  I t  p ro c e e d s  by a n a ly s i n g  
th e  g row th  and s t r u c t u r e  o f  t h e  p ip e  m ark e t  and t h e  m ark e t  co n d u c t  o f  
p ip e  m a n u f a c tu r e r s  i n  g e n e r a l  and Hume e n t e r p r i s e s  i n  p a r t i c u l a r .  
F o l lo w in g  t h i s ,  i n  C h a p te r  4 ,  a d e t a i l e d  e x a m in a t io n  h a s  b een  made of 
t h e  g row th  c h a r a c t e r i s t i c s  o f  Hume e n t e r p r i s e s .  The m ain  q u e s t i o n  
a sked  i n  t h i s  c h a p t e r  i s :  w hat was t h e  n a t u r e  and p a t t e r n  o f  t h e
f i r m ' s  grow th  and i n  w hat manner d id  i t  p ro ce e d ?  H ere  a d i s t i n c t i o n  
has  b e e n  drawn b e tw een  g row th  i n  o u t p u t  due on t h e  one hand to  
i n c r e a s e s  i n  f a c t o r  i n p u t s  and on th e  o t h e r  to  changes  i n  
p r o d u c t i v i t y .  As w i l l  b e  shown th ey  had common g round  th ro u g h  
i n n o v a t io n .  In  o r d e r  to  e v a l u a t e  Humes' p e r fo rm a n c e ,  a c om par ison  
has  b een  made w i t h  a g roup  o f  f i r m s ,  w h ich  can  be  b r o a d l y  c l a s s i f i e d  
a s  t h e  i n d u s t r i a l  e n g in e e r i n g  s e c t o r .  T h is  i n d u s t r y  g roup  was a l s o  
c l o s e l y  a f f e c t e d  by t h e  demand f o r  i n v e s tm e n t  g o o d s ,  p roduced  a 
s i m i l a r  c l a s s  o f  p r o d u c t  (m e c h a n ic a l ly  e n g in e e re d  c a p i t a l  goods)  and 
used  b r o a d ly  r e l a t e d  p r o d u c t i o n  m eth o d s .  As t h e  i n d u s t r y  
c l a s s i f i c a t i o n s  o f  t h e  Commonwealth S t a t i s t i c i a n  c u t  a c r o s s  t h e
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b o u n d a r i e s  o f  t h e  p ip e  i n d u s t r y ,  t h i s  group  i s  t h e  on ly  one w hich  
i n c l u d e s  a l a r g e  p r o p o r t i o n  o f  t h e  p r o d u c t s  t h a t  Humes m a n u fa c tu re d  
(up t o  59 p e r  c e n t  i n  t h e  l a t e  t h i r t i e s )  and w hich  can  be  m e a n in g f u l ly  
i s o l a t e d .  I t  i s  im p o r t a n t  t o  r e a d  t h i s  c h a p te r  i n  th e  l i g h t  o f  t h e  
s t a t i s t i c a l  m ethods u se d  f o r  t h e  c o n s t r u c t i o n  o f  t h e  v a lu e  ad d ed ,  
i n p u t  and p r o d u c t i v i t y  s e r i e s ,  w h ich  a r e  d i s c u s s e d  f u l l y  i n  Appendix 
IV. C h a p te r  5 d e a l s  i n  d e t a i l  w i t h  t h e  i n v e n t i o n s  and in n o v a t io n s  o f  
W.R. Hume w h ic h ,  as  s u g g e s te d  i n  t h e  p r e v io u s  c h a p t e r ,  l a y  a t  t h e  v e ry  
c e n t r e  of t h e  f i r m ’s g row th  p r o c e s s .  H ere  an  a t t e m p t  h a s  b e e n  made t o  
a n a l y s e  t h e  c a u s e s  aud r e s u l t s  o f  t h e  new p r o d u c t s  and p r o c e s s e s  w hich  
w e re  i n t r o d u c e d  d u r i n g  t h i s  p e r i o d .  W hile  t h i s  c h a p t e r  shows how 
g row th  was a c h ie v e d  by  Hume e n t e r p r i s e s ,  C h a p te r  6 i s  c o n c e rn e d  w i t h  
why grow th  was p u rsu e d  t o  t h i s  e x t e n t .  I t  d e a l s  w i t h  economic and 
non-econom ic  m o t i v a t i o n  i n  t h e  e x p a n s io n  o f  p r o d u c t i v e  c a p a c i t y .  In  
t h e  f o l l o w in g  two c h a p t e r s  (7 and 8) t h e  s u p p ly  o f  f i n a n c e  and l a b o u r  
h a s  b e e n  d i s c u s s e d  i n  o r d e r  t o  d i s c o v e r  i f  any s h o r t a g e s  i n  t h e s e  
f a c t o r s  l i m i t e d  t h e  f i r m ’s g row th -  Then i n  C h a p te r  9 t h e  f i n a n c i a l  
r e s u l t s  o f  t h e  f i r m ' s  o p e r a t i o n s  a r e  a n a ly s e d  and r e l a t e d  to  t h e  
g row th  p r o c e s s .  The f i n a l  c h a p t e r  (10) i s  b a s e d  upon t h e  c o n c lu s io n s  
r e a c h e d  i n  p r e c e d in g  c h a p t e r s  and a t t e m p t s  to  r e c o n s t r u c t  t h e  f i r m ’ s 
g ro w th  p r o c e s s ,  showing how v a r i o u s  demand and s u p p ly  f a c t o r s  
i n t e r a c t e d  t o  p ro d u c e  r a p i d  g ro w th .  T h is  i s  fo l lo w e d  by A ppendix  IV 
i n  w h ich  t h e  e s t i m a t i o n  m ethods u se d  i n  c a l c u l a t i n g  v a l u e  ad d e d ,  in p u t  
and p r o d u c t i v i t y  f o r  Hume e n t e r p r i s e s  and th e  e n g in e e r i n g  i n d u s t r y  
( t h e  r e s u l t s  o f  w h ich  w e re  u se d  i n  C h a p te r  4) a r e  d i s c u s s e d .  The work 
i n  A ppendix  IV c o n s t i t u t e s  an  im p o r ta n t  p a r t  o f  t h i s  d i s s e r t a t i o n  and 
h a s  o n ly  b een  p la c e d  a t  t h e  end so a s  t o  p r o v id e  c o n t i n u i t y  o f  
p r e s e n t a t i o n .
I I  Summary o f  F in d in g s
The p u rp o s e  o f  t h i s  s tu d y  i s  t o  exam ine t h e  g row th  and p e rfo rm a n c e  
o f  Hume e n t e r p r i s e s  and to  d e te r m in e  how and why t h i s  f i r m  d e v e lo p e d  
r a p i d l y  be tw een  1910 and 1940. Our h y p o t h e s i s  i s  t h a t  t h e  a m b i t io n  
and i n v e n t i v e - i n n o v a t i v e  c a p a b i l i t i e s  o f  W.R. Hume w ere  t h e  m ain  
e x p la n a to r y  f a c t o r s  i n  t h i s  f i r m ' s  g row th  p r o c e s s .  To d e m o n s t r a t e  
t h i s  i t  was n e c e s s a r y  t o  show t h a t  g row th  r e s u l t e d  m a in ly  from
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d e v e lo p m en ts  i n t e r n a l  t o  t h e  f i r m ,  t h a t  th e  i n t e r n a l  r e s o u r c e s  w hich  
i n i t i a t e d  and s u s t a i n e d  t h i s  g row th  w ere  t h e  p r o d u c t  o f  W.R. Hume's 
d r i v e  and i n n o v a t i v e  c a p a c i t y ,  t h a t  t h e s e  i n t e r n a l  f a c t o r s  w ere  o f  
c e n t r a l  im p o r ta n c e  i n  t h e  r e s u l t i n g  g row th  p r o c e s s ,  and t h a t  t h e  
u p p e r  l i m i t  on t h e  r a t e  o f  g row th  was n o t  imposed by th e  e x h a u s t i o n  
o f  W.R. Hume's d e s i r e  f o r  e x p a n s io n  b u t  by c o n s t r a i n t s  o u t s i d e  h i s  
c o n t r o l .  The f i n d i n g s  o f  t h i s  s tu d y  a r e  p r e s e n t e d  i n  t h e  f o l l o w in g  
p a g e s .
Hume e n t e r p r i s e s  i n  A u s t r a l i a  grew e x tre m e ly  r a p i d l y  d u r in g  t h e  
t h i r t y  y e a r s  a f t e r  i t s  f o u n d a t i o n  i n  1910. Between 1912/13 and 
1938/39 v a lu e  added ( i n  c o n s t a n t  p r i c e s )  grew from £4 ,874  to  £ 3 0 5 ,1 3 0 .  
T h is  g row th  of a c t i v i t y  o c c u r r e d  i n  f o u r  m ain  p h a s e s  o f  v a r y in g  
r a p i d i t y .  Up to  t h e  end of World War I  t h e  f i r m  grew a t  a compound 
r a t e  o f  26 p e r  c e n t  p e r  annum, b e tw een  1918/19 and 1921/22 a t  71 p e r  
c e n t  p e r  annum, d u r in g  t h e  second  h a l f  of t h e  t w e n t i e s  a t  11 .7  p e r  
c e n t  p e r  annum, and d u r in g  t h e  t h i r t i e s  a t  4 .7  p e r  c e n t  p e r  annum.^
U sing  a s im p le  p r o d u c t i o n  f u n c t i o n  ap p ro a c h  ( t h e  a s s u m p t io n s  o f  
w hich  w i l l  be  d i s c u s s e d  l a t e r )  i t  i s  p o s s i b l e  t o  g i v e  a p p ro x im a te  
r e l a t i v e  w e ig h t in g  to  t h e  s u p p ly  d e t e r m i n a n t s  o f  g ro w th .  T h is  h a s  
b een  u n d e r t a k e n  as  a p r e l i m i n a r y  s t e p  t o  an  e x a m in a t io n  o f  t h e  m anner 
i n  w hich  th e  g row th  o f  Hume e n t e r p r i s e s  was a c h ie v e d .  For t h e  
i n t e r w a r  p e r i o d ,  when d e t a i l e d  s t a t i s t i c a l  d a t a  f i r s t  becomes 
a v a i l a b l e ,  t h r e e - q u a r t e r s  o f  t h e  f i r m ' s  g row th  i n  p r o d u c t  can  b e  
a c c o u n te d  f o r  by i n c r e a s e s  i n  t o t a l  f a c t o r  i n p u t  ( c a p i t a l  50 .6  p e r  
c e n t ,  l a b o u r  21 .6  p e r 1 c e n t  and l a n d  2 .2  p e r  c e n t ) ,  w h i l e  t h e  
re m a in in g  one q u a r t e r  was due t o  changes  i n  o u t p u t  p e r  u n i t  o f  i n p u t  
(o r  p r o d u c t i v i t y ) .  As we w i l l  a t t e m p t  to  show i n  C h a p te r  4 , t h e  
g row th  o f  t h a t  p o r t i o n  o f  o u tp u t  due t o  an i n c r e a s e d  a p p l i c a t i o n  o f  
i n p u t s  was m a in ly  a c h ie v e d  i n  t h r e e  w ays .  Up to  t h e  e a r l y  t w e n t i e s  
(and a g a in  i n  t h e  l a t e  t w e n t i e s  and d u r in g  t h e  t h i r t i e s )  g row th  of  
t h e  c o n c r e t e  p ip e  b u s i n e s s  o c c u r r e d  th ro u g h  m ark e t  d i v e r s i f i c a t i o n  
( i . e .  e x t e n s i o n  t o  o t h e r  r e g i o n a l  m a r k e t s ) .  Once t h e  f i r m  had 
e s t a b l i s h e d  p l a n t s  i n  m a rk e ts  th ro u g h o u t  A u s t r a l i a  f u r t h e r  g row th  was
Growth has  b een  m easu red  i n  te rm s  o f  r e a l  v a lu e  added , be tw een  
t h o s e  y e a r s  o f  f u l l  c a p a c i t y .  A f u l l  d i s c u s s i o n  w i l l  be  found i n  
C h a p te r  4 and A ppendix  IV.
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a c h ie v e d  by t h e  d i v e r s i f i c a t i o n  o f  i t s  p r o d u c t  b a s e  w i t h  t h e  
m a n u f a c t u r e  of  s t e e l  p i p e s .  I t  i s  e s s e n t i a l  to  em pha s i se  t h a t  b o t h  
m a r k e t  and p r o d u c t  d i v e r s i f i c a t i o n  w ere  on ly  made p o s s i b l e  by t h e  
i n n o v a t i n g  a c t i v i t y  of  W.R. Hume. Of l e s s e r ,  b u t  s t i l l  of 
s i g n i f i c a n t  i m p o r t a n c e  t o  t h e  g row th  o f  t h e  f i r m  was t h e  a c q u i s i t i o n  
of  o t h e r  companies  d u r i n g  t h e  y e a r s  1920 and 1931.  On t h e  o t h e r  hand ,  
as  h a s  been  s u g g e s t e d  i n  C h a p t e r  6 ,  t h e  growth i n  p r o d u c t i v i t y  was due 
t o  t e c h n i c a l  change  (once  a g a i n  due to  Hume's i n n o v a t i o n s )  r a t h e r  t h a n  
economies o f  s c a l e  o f  p l a n t  and f i r m .
While  t h e  v a l u e  of  p r o d u c t  and p r o f i t s  i n c r e a s e d  r a p i d l y  d u r i n g  
t h e s e  t h i r t y  y e a r s  t h e  p r o f i t  r a t e  e x h i b i t e d  a d i f f e r e n t  t e n d e n c y .
For  t h e  f i r m  as  a who le  t h e  long  t e r m  p r o f i t  r a t e  ( e x c l u s i v e  of  s h o r t  
term f l u c t u a t i o n s )  was r e l a t i v e l y  s t a b l e  b e tw e en  t h e  e a r l y  1 9 1 0 ' s and 
t h e  l a t e  t w e n t i e s ,  b u t  d e c l i n e d  m a rk e d ly  b e tw e en  t h e  l a t e  t w e n t i e s  
and t h e  l a t e  t h i r t i e s .  By exam in in g  t h e  component  companies  
s e p a r a t e l y  i t  w i l l  b e  found  t h a t  t h e  p r o f i t  r a t e  f o r  Hume P ip e  began  
d e c l i n i n g  s l i g h t l y  a f t e r  t h e  e a r l y  t w e n t i e s .  I t  a p p e a r s  t h a t  growth  
was p u r sue d  even  i n  t h e  f a c e  o f  d e c l i n i n g  p r o f i t  r a t e s ,  an i n f e r e n c e  
t h a t  i s  b o r n e  o u t  by  an e x a m i n a t i o n  o f  W.R. Hume's m o t i v a t i o n .  He 
was con c e rn e d  t o  d e v e lo p  h i s  companies  as  r a p i d l y  as  p o s s i b l e  
c o n s i s t e n t  w i t h  some a d e q u a t e  r a t e  o f  p r o f i t .  The re  a p p e a r  t o  have 
b e e n  two main r e a s o n s  f o r  t h i s .  F i r s t l y  Hume c r e a t e d  an image of  
h i m s e l f  a s  ( t o  u s e  h i s  words)  ' a  t r u e  i n v e n t o r ' .  I n  o r d e r  t o  e q u a t e  
t h i s  image w i t h  r e a l i t y  he c o n s i d e r e d  i t  n e c e s s a r y  t o  s u c c e s s f u l l y  
app ly  h i s  i n v e n t i v e  a b i l i t i e s  (which he was c o n v in c e d  r a n  i n  t h e  
family^") to  t h e  w o r l d  o f  commerce. I t  a p p e a r s  t h a t  he a s s o c i a t e d  h i s  
s u c c e s s  as  an i n v e n t o r  w i t h  t h e  p h y s i c a l  de ve lopm en t  o f  h i s  f i r m  and 
t h e  q u a l i t y  of  h i s  p r o d u c t s .  S e c o n d ly ,  he a l s o  w ishe d  t o  b u i l d  up a 
f a m i ly  b u s i n e s s  wh ich  c o u l d  be  p a s s e d  o n to  h i s  s o n s .  These  
c o n s i d e r a t i o n s  seem t o  have  been  more i m p o r t a n t  t h a n  m ax im is in g  
p r o f i t s ,  a l t h o u g h  he  saw t h e  n e c e s s i t y  ( i f  h i s  a m b i t i o n  was t o  be  
a c h i e v e d )  o f  m a i n t a i n i n g  some a d e q u a t e  r a t e  o f  p r o f i t .  However ,  when 
t h e  o b j e c t i v e s  o f  g rowth  o r  of  p r o d u c t  improvement came i n t o  c o n f l i c t  
w i t h  p r o f i t a b i l i t y  i t  was t h e  l a t t e r  w h ic h  was compromised.
He even  l i k e d  t o  c l a i m  David  Hume, t h e  p h i l o s o p h e r ,  as  a d i s t a n t  
r e l a t i o n .
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T h is  growth  and p e r f o r m a n c e  o c c u r r e d  i n  a m a r k e t  where  t h e  l e v e l  
o f  demand was h i g h  and was p a r t i c u l a r l y  f a v o u r a b l e  f o r  t h e  g rowth  o f  
any f i r m  which  c o u ld  i n t r o d u c e  a new and more e f f i c i e n t  p r o d u c t  
o f f e r i n g  a n e t  c o s t  a d v a n t a g e  to  consum ers .  The A u s t r a l i a n  p i p e  
m arke t  d u r i n g  t h i s  p e r i o d  was h i g h l y  f r a g m e n t e d  on b o t h  a g e o g r a p h i c a l  
and p r o d u c t  b a s i s .  T h i s  p roduced  an i n d u s t r y  composed of  a l a r g e  
number of  f i r m s  m a n u f a c t u r i n g  a v a r i e t y  of  p r o d u c t s  ( s t e e l ,  c o n c r e t e ,  
s t o n e w a r e ,  c a s t - i r o n ,  s p u n - i r o n ,  e t c .  p i p e s )  by u s i n g  a v a r i e t y  o f  
p r o c e s s e s .  Due t o  t h i s  m ark e t  s t r u c t u r e ,  a complex p a t t e r n  of  
p r o d u c t  d i f f e r e n t i a t i o n  w i t h  v a r y i n g  s u b s t i t u t a b i l i t y  was c r e a t e d ,  
wh ich had a c o n s i d e r a b l e  i n f l u e n c e  on t h e  p a t t e r n  and s c a l e  o f  Humes' 
d e v e l o p m e n t .
I t  i s  i n t e r e s t i n g  t o  d i s c o v e r  t h a t  Hume e n t e r p r i s e s  grew f a r  more 
r a p i d l y  t h a n  t h e  p i p e  m arke t  -  on e i t h e r  t h e  demand or  s u p p ly  s i d e .
The p u b l i c  u s a g e  of  l o c a l l y  m a n u f a c t u r e d  p i p e s  o n l y  i n c r e a s e d  
f i v e - f o l d  d u r i n g  t h e  p e r i o d  1912/13  t o  1938/39 w h i l e  t h e  s a l e s  o f  Hume 
e n t e r p r i s e s  grew by a  m u l t i p l e  o f  1 1 6 . 2 .  A l though  a v a i l a b l e  
i n f o r m a t i o n  does  n o t  a l l o w  a d e t a i l e d  breakdown o f  t o t a l  demand, i t  i s  
known t h a t  t h e  u s e  o f  t h o s e  p r o d u c t s  m a n u f a c t u r e d  by Humes ( c o n c r e t e  
and w e lded  s t e e l  p i p e s )  i n  t h e  c o n s t r u c t i o n  o f  w a t e r  s u p p l y ,  h y d r o ­
e l e c t r i c  and s e w e ra g e  w o r k s ,  i n c r e a s e d  f a r  more r a p i d l y  t h a n  t h e  
g rowth  of  t o t a l  demand. D ur ing  t h i s  p e r i o d  r e i n f o r c e d  c o n c r e t e  and 
welded  s t e e l  p i p e s  were  i n c r e a s i n g l y  s u b s t i t u t e d  f o r  t h e  p r o d u c t s  
u sed  p r i o r  t o  1910.  Even i f  t h e  growth  of  demand f o r  t h e s e  p r o d u c t s  
co u ld  be m e a s u r e d ,  t h e  r e s u l t s  would have  t o  be  i n t e r p r e t e d  
c a r e f u l l y .  The g rowing  a c c e p t a n c e  o f  t h e  c o n c r e t e  p i p e  by p u b l i c  
e n g i n e e r s  i n  A u s t r a l i a  and o v e r s e a s  was l a r g e l y  due  t o  t h e  e f f o r t s  of 
W.R. Hume. While  t h i s  was an i n t e r d e p e n d e n t  p r o c e s s ,  t h e  t e c h n i c a l  
deve lo pm en t  and s u p p l y  o f  t h e  Hume c o n c r e t e  p i p e  p r e c e d e d  i t s  
a d o p t i o n  by p u b l i c  e n g i n e e r s  f o r  u s e  i n  s ewerage  work d u r i n g  t h e  
1910 ' s ,  f o r  low p r e s s u r e  h y d r a u l i c  l i n e s  d u r i n g  t h e  e a r l y  t w e n t i e s ,  
and f o r  h i g h e r  p r e s s u r e  work i n  t h e  t h i r t i e s .  Hume was n o t  m e r e ly  
r e a c t i n g  p a s s i v e l y  t o  t h e  p a t t e r n  o f  demand, he  was a c t i v e l y  
c h a n g in g  t h a t  p a t t e r n .
I t  has  a l r e a d y  b e e n  m en t io n e d  t h a t  i n n o v a t i o n  l a y  a t  t h e  v e r y  
c e n t r e  of  t h i s  f i r m ' s  g rowth  p r o c e s s .  By c o n t i n u a l l y  i n t r o d u c i n g  
new p r o d u c t s  and new p r o c e s s e s ,  W.R, Hume was a b l e  t o  e f f e c t i v e l y
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compete f o r  t h e  e x i s t i n g  m ark e t  as  w e l l  as  f o r  any g e n e r a l  i n c r e a s e  i n  
demand o r  change  i n  i t s  s t r u c t u r e .  T h i s  e n a b le d  him t o  o u t - c o m p e t e  
o t h e r  m a n u f a c t u r e r s  by  r e d u c i n g  p i p e  ’ p r i c e s ’ . P r i c e s  i n  t h i s  c o n t e x t  
r e f e r  t o  t h e  u n i t  c o s t s  ( t o  p u r c h a s e r s )  o f  v a r i o u s  p i p e s  c a l c u l a t e d  on 
an e q u i v a l e n t  s t r e n g t h - l e n g t h  o f  l i f e - r a t e  o f  d i s c h a r g e  b a s i s .  
U n f o r t u n a t e l y  t h e  d e t a i l e d  i n f o r m a t i o n  r e q u i r e d  f o r  t h e s e  c a l c u l a t i o n s  
i s  n o t  a v a i l a b l e ,  b u t  t h e  r e l a t i v e  t r e n d s  can  b e  r e c o n s t r u c t e d  from 
i n d i r e c t  e v id e n c e  -  such  as  t h e  c ha ng ing  d e g r e e  o f  c o m p e t i t i o n  and t h e  
p r o f i t  r a t e .
W.R. Hume's 1910 i n v e n t i o n  gave him a v e r y  marked a d v a n t a g e  ove r  
h i s  c o m p e t i t o r s  by e s t a b l i s h i n g  an e q u i v a l e n t - b a s i s  p r i c e  d i s p a r i t y  
b e tw e en  t h e  Hume p i p e  and o t h e r  p r o d u c t s  w h ich  were  f o r m e r l y  u s e d  i n  
t h i s  c a t e g o r y .  T h i s  was t h e  b a s i s  on which  W.R. Hume was a b l e  to  
e n t e r  new m a r k e t s .  S i m i l a r l y  he was one o f  t h e  p i o n e e r s  i n  t h e  
deve lopm en t  o f  t h e  a r c - w e l d e d  s t e e l  p i p e  d u r i n g  t h e  t w e n t i e s .  T h i s  
m a c h i n e - p r o d u c e d  p i p e  had c o n s i d e r a b l e  c o s t  a d v a n ta g e s  o v e r  t h o s e  
p roduced  by h a n d w e ld e r s  p r i o r  t o  t h i s  t im e .  Not  u n e x p e c t l y ,  a s  t im e  
p a s s e d  o t h e r  m a n u f a c t u r e r s  b e g a n  u s i n g  s i m i l a r  m e th o d s ,  t h e r e b y  
r e d u c i n g  t h i s  e q u i v a l e n t - b a s i s  p r i c e  d i f f e r e n c e  t h e r e b y  making 
f u r t h e r  e x p a n s i o n  by Humes i n c r e a s i n g l y  d i f f i c u l t  and c o s t l y .
However ,  f rom t im e  to  t im e  t h e  i n t r o d u c t i o n  o f  new p r o d u c t s  and 
p r o c e s s e s  by W.R. Hume widened  t h i s  e q u i v a l e n t - b a s i s  p r i c e  
d i f f e r e n t i a l  a g a i n ,  which  i n  i t s  t u r n  was s u b j e c t e d  t o  p r o g r e s s i v e  
d i m i n u t i o n .  In  s p i t e  o f  t h i s  d e c l i n e  i n  growth  p o t e n t i a l ,  and t h e  
r e s u l t i n g  r e d u c t i o n  of  g rowth  r a t e s  ( t h e y  d e c l i n e d  p r o g r e s s i v e l y  
a f t e r  World War I ) , W.R. Hume c o n t i n u e d  t o  p l a c e  top  p r i o r i t y  on 
g row th .  As a r e s u l t  o f  t h i s  p o l i c y ,  Hume P i p e ' s  p r o f i t  r a t e  
d e c l i n e d  a f t e r  t h e  e a r l y  t w e n t i e s ,  and f o r  t h e  f i r m  as a whole  a f t e r  
t h e  l a t e  t w e n t i e s .  I t  i s  h i g h l y  l i k e l y  t h a t  t h i s  r e d u c t i o n  i n  t h e  
r a t e  of  p r o f i t  p l a c e d  g r e a t e r  p r e s s u r e  on W.R. Hume t o  i n t r o d u c e  
f u r t h e r  i n n o v a t i o n s .  T h i s  i s  a f e e d - b a c k  e f f e c t .  Growth was 
i m p o r t a n t  to  W.R. Hume b e c a u s e  i t  was p r o o f  o f  h i s  i n v e n t i v e  
a b i l i t i e s ,  b u t  by a c t i v e l y  p u r s u i n g  g row th  a f t e r  t h e  e a r l y  t w e n t i e s ,  
d e s p i t e  t h e  p r o g r e s s i v e  e x h a u s t i o n  o f  p r e v i o u s l y  u t i l i s e d  g rowth  
s o u r c e s ,  p r o f i t  r a t e s  began  t o  f a l l .  As Hume was r e s p o n s i v e  t o  t h e s e  
economic p r e s s u r e s ,  t h i s  de ve lopm en t  would  have  enc ou ra ge d  f u r t h e r
15
i n n o v a t i o n s .  In  t h i s  manner  i n v e n t i o n ,  i n n o v a t i o n  and growth p roduced  
a s e l f - r e i n f o r c i n g  c y c l e .
Superim posed  on t h i s  b a s i c  p r o c e s s  w e r e  a number o f  demand and 
sup p ly  c o n s t r a i n t s .  On t h e  s u p p ly  s i d e  d i f f i c u l t i e s  of  o b t a i n i n g  
f i n a n c e  and s k i l l e d  l a b o u r  ( f o r  s t e e l  p i p e  and e n g i n e e r i n g  w o rkshops )  
p l a c e d  a l i m i t  on g rowth  t h r o u g h o u t  t h e s e  t h i r t y  y e a r s .  I t  i s  a l s o  
p o s s i b l e  t h a t  t h e  o r g a n i s a t i o n a l  s t r u c t u r e ,  which e x i s t e d  p r i o r  to  
r e c o n s t r u c t i o n  r e s u l t i n g  from t h e  f o r m a t i o n  o f  a new company (Hume 
P ip e  Co. ( A u s t . )  L t d )  i n  1920, l i m i t e d  g rowth  i n  t h o s e  y e a r s  to w a rd s  
t h e  end (and a f t e r )  of  World War I .  Demand c o n d i t i o n s  a l s o  r e s t r i c t e d  
growth  i n  c e r t a i n  p e r i o d s  -  m a in ly  i n  t h e  e a r l y  1 9 10 ' s  (which a lm o s t  
l e d  t o  t h e  f a i l u r e  o f  t h e  s m a l l  newly e s t a b l i s h e d  f i r m )  and a g a i n  
d u r i n g  t h e  d e p r e s s i o n .
In  a d d i t i o n  t o  r e c o n s t r u c t i n g  t h e  h i s t o r i c a l  g rowth  p r o c e s s  o f  
Hume e n t e r p r i s e s  an a t t e m p t  has  b e e n  made t o  d e r i v e  from i t  a s e t  of  
i n t e r r e l a t e d  s t a t e m e n t s  which  ( h o p e f u l l y )  d e s c r i b e  t h e  mechanism of  
growth  i n  t h i s  c a s e  s t u d y .  I t  must  be  emphas i sed  t h a t  w h i l e  t h e s e  
p r o p o s i t i o n s  have  b e e n  a b s t r a c t e d  from h i s t o r i c a l  d e t a i l  no u n i v e r s a l  
r e l e v a n c y  i s  c l a im e d  -  t h i s  would  r e q u i r e  a l a r g e  number o f  d e t a i l e d  
i n d i v i d u a l  c a s e  s t u d i e s .  I t  i s  m e r e l y  i n t e n d e d  t h a t  t h e y  s h o u ld  
c l a r i f y  t h e  g rowth  p r o c e s s  of Hume e n t e r p r i s e s .  These  p r o p o s i t i o n s  
w i l l  b e  l e f t  f o r  d i s c u s s i o n  t o  t h e  c o n c l u s i o n ,  however  i t  w i l l  be  
s a i d  h e r e  t h a t  t h e y  a r e  s i m i l a r  t o  t h e  g e n e r a l  c h a r a c t e r i s t i c s  o f  
t h o s e  t h e o r i e s  t h a t  e m pha s i se  t h e  r o l e  o f  t h e  manager  and h i s  
m o t i v a t i o n s ,  which  have  b e e n  d e v e lo p e d  by Baumöl,  W i l l i a m s o n ,  M a r r i s ,  
P e n r o s e  and Downie.* W i t h in  t h i s  g roup  Hume e n t e r p r i s e s  has  most  i n  
common w i t h  t h o s e  t h e o r i e s  (by P e n r o s e  and M a r r i s )  t h a t  s t r e s s  t h e  
g rowth  o r i e n t a t i o n  of f i r m s ,  w h ic h  r e c o g n i s e  i n n o v a t i o n  (as  t h e  b a s i s
W.J.  Baumöl,  B u s i n e s s  B e h a v i o u r ,  Value  and Growth (New York,  
M a c m i l l a n ,  1959) .
O.E.  W i l l i a m s o n ,  The Economics of  D i s c r e t i o n a r y  B e h a v io u r :  
M a n a g e r i a l  O b j e c t i v e s  i n  a Theory  o f  t h e  Fi rm (C h ica go ,  Markham 
P u b l i s h i n g  C o . ,  1967) .
Robin M a r r i s ,  The Economic Theory  of  ' M a n a g e r i a l  C a p i t a l i s m '  
(London,  M a c m i l l a n ,  1964 ) .
E d i t h  T. P e n r o s e ,  The Theory o f  t h e  Growth of  The Firm (Oxfo rd ,  
B a s i l  B l a c k w e l l ,  1966) ,
J a c k  Downie,  The C o m p e t i t i v e  P r o c e s s  (London, Duckworth ,  1958) .
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of diversification) as an important source of growth, and which examine 
constraints (shortages of managerial resources and a minimum profit 
rate) on the rate of this growth. This study has little in common 
with those traditional comparative static theories which are based 
upon the assumption of short-term profit maximisation. As will be 
shown, growth during the thirties proceeded at the expense of 
profitability.
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C h a p t e r  2
ORGANISATIONAL STRUCTURE AND DEVELOPMENT IN 
AUSTRALIA AND ABROAD
P r i o r  t o  e x a m i n i n g  t h e  g r o w t h  and p e r f o r m a n c e  o f  Hume e n t e r p r i s e s  
w i t h i n  t h e  c o n t e x t  o f  t h e  A u s t r a l i a n  p i p e  m a r k e t  i t  i s  n e c e s s a r y  t o  
o u t l i n e  t h e  f i r m ' s  o r g a n i s a t i o n a l  s t r u c t u r e  an d  d e v e l o p m e n t  i n  
A u s t r a l i a  and a b r o a d ,  b e t w e e n  1910 and 1940.  The r e a s o n s  f o r  d o i n g  
t h i s  a r e  t w o - f o l d .  I n  t h e  f i r s t  p l a c e  i t  i s  n e c e s s a r y  t o  e s t a b l i s h  
w h a t  p e r s o n  ( o r  g r o u p  o f  p e o p l e )  had e f f e c t i v e  c o n t r o l  o v e r  t h e  f i r m ' s  
d e v e l o p m e n t  and t h e  m an n e r  i n  w h i c h  h e  ( o r  t h e y )  e x e r c i s e d  t h i s  
c o n t r o l .  T h i s  i s  a n  e s s e n t i a l  p r e l i m i n a r y  t o  u n d e r s t a n d i n g  t h e  
m o t i v a t i o n  b e h i n d  t h e  f i r m ' s  g r o w t h  w h i c h  i s  t o  b e  exam ined  i n  d e t a i l  
i n  l a t e r  c h a p t e r s .  S e c o n d l y ,  we a r e  c o n c e r n e d  t o  d i s c o v e r  how t h e  
m a n a g e r i a l  s t r u c t u r e  d e v e l o p e d  s u f f i c i e n t l y  t o  p l a n  an d  e x e c u t e  
W.R. Hume's  p ro g ram mes  f o r  r a p i d  g r o w t h .  Were t h e s e  c h a n g e s  i n  
o r g a n i s a t i o n  e f f e c t i v e  o r  d i d  t h e  s u p p l y  of  m a n a g e r i a l  r e s o u r c e s  a c t  
a s  a c o n s t r a i n t  on  g r o w t h ?  More s p e c i f i c a l l y ,  d i d  t h e  p r o m o t i o n  o f  
W.R. Hume's  i n n o v a t i o n s  o v e r s e a s  r e s t r i c t  t h e  d e v e l o p m e n t  w h i c h  t h e  
Hume management  was  a b l e  t o  p l a n  an d  s u p e r v i s e  i n  A u s t r a l i a ?
P r o f e s s o r  E d i t h  P e n r o s e  h a s  s u g g e s t e d  t h a t  'T h e  f a c t o r s  
d e t e r m i n i n g  t h e  a v a i l a b i l i t y  o f  m a n a g e r i a l  s e r v i c e s  and t h e  n e e d  f o r  
them i n  e x p a n s i o n  w i l l  d e t e r m i n e  t h e  maximum r a t e  o f  g r o w t h  o f  t h e  
f i r m ' .* Ho we ve r ,  t h e  a c t u a l  r a t e  o f  g r o w t h  o f  a f i r m  may b e  l i m i t e d  
b e l o w  t h a t  c e i l i n g  r a t e  a s s o c i a t e d  w i t h  t h e  a v a i l a b l e  m a n a g e r i a l  
r e s o u r c e s ,  by  demand on t h e  o n e  h a n d  ( f o r  ex a m p le  d u r i n g  a r e c e s s i o n  
o r  d e p r e s s i o n )  o r  s h o r t a g e s  i n  t h e  s u p p l y  o f  c a p i t a l  ( b o t h  p h y s i c a l  
and f i n a n c i a l )  and l a b o u r  on t h e  o t h e r .  To d e t e r m i n e  f i n a l l y  
w h e t h e r  g r o w t h  was l i m i t e d  by t h e  d e f i c i e n c i e s  o f  a  f i r m ' s  managemen t  
i t  i s  n e c e s s a r y  t o  c o m b in e  t h e  r e s u l t s  o f  s e p a r a t e  s t u d i e s  o f  i t s  
o r g a n i s a t i o n a l  s t r u c t u r e ,  demand (w h ich  i s  d e a l t  w i t h  i n  C h a p t e r  3 ) ,  
and t h e  a d e q u a c y  o f  t h e  c a p i t a l  an d  l a b o u r  s u p p l i e s  ( C h a p t e r s  7 an d  8)
The T h e o r y  o f  t h e  G r o w th  o f  t h e  F i r m  ( B a s i l  B l a c k w e l l ,  O x f o r d ,  1 9 6 6 ) ,
p . 200.
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which  i t  c o u ld  command. While  i t  i s  d i f f i c u l t  t o  m easu re  t h e  
e f f i c a c y  o f  management d i r e c t l y  i t  i s  p o s s i b l e  t o  do so i n d i r e c t l y  
by d e m o n s t r a t i n g  w h e th e r  o r  n o t  o t h e r  s h o r t a g e s  p r e v e n t e d  t h e  
i n t r o d u c t i o n  of  f u r t h e r  deve lo pm en t  p l a n s .  T h i s  can  on ly  be 
a t t e m p t e d  i n  t h e  f i n a l  c h a p t e r  a f t e r  a l l  f a c t o r s  i n v o l v e d  i n  t h e  
growth  of  t h e  f i r m  ha ve  be e n  c o n s i d e r e d .  Only one component  w i l l  
be d e a l t  w i t h  h e r e  and t h a t  i s  t h e  deve lopm en t  of  Humes’ 
o r g a n i s a t i o n a l  s t r u c t u r e  and t h e  e x t e n t  t o  which  m a n a g e r i a l  
r e s o u r c e s  w ere  d i v e r t e d  t o  o v e r s e a s  p ro m o t io n  t h e r e b y  r e s t r i c t i n g  
t h e  a t t e n t i o n  which  cou ld  be  d i r e c t e d  t o  t h e  f i r m ' s  growth i n  
A u s t r a l i a .  To examine t h e s e  p rob lems t h i s  c h a p t e r  has  been  
d i v i d e d  i n t o  t h r e e  main s e c t i o n s  d e a l i n g  w i t h  t h e  p r e - 1 9 1 0  
b a c k g ro u n d ,  t h e  o r g a n i s a t i o n a l  deve lopm en t  w i t h i n  A u s t r a l i a  be tw een  
1910 and 1940, and t h e  Hume o r g a n i s a t i o n  a b ro a d .
I  P re -1 9 1 0  B a c k g r o u n d *
As i t  i s  hoped w i l l  be  d e m o n s t r a t e d  i n  t h i s  c h a p t e r ,  W.R. Hume, 
who was managing  d i r e c t o r  o f  Hume e n t e r p r i s e s  f rom i t s  e s t a b l i s h m e n t  
i n  1910 t o  h i s  d e a t h  i n  J u l y  1943, e x e r t e d  t h e  main  i n f l u e n c e  o v e r  t h e  
f i r m ' s  d e v e lo p m e n t .  T h e r e f o r e  a b r i e f  s u r v e y  of h i s  l i f e  p r i o r  to  
1910 i s  r e l e v a n t  t o  Hume e n t e r p r i s e s '  s u b s e q u e n t  g row th .  W a l t e r  Hume 
was b o r n  i n  Melbourne  on 29 November 1873, t h e  t h i r d  son  of  James H i l l
The b u l k  o f  i n f o r m a t i o n  i n  t h i s  s e c t i o n  has  been  d e r i v e d  from: 
(a)  A .N .U . ,  3 2 / 1 8 ,  'News C u t t i n g s ' ,  p a r t i c u l a r l y  p . 4 6 ,  r e c o r d i n g  
t h e  d e a t h  o f  E . J .  Hume; (b)  A . N . U . , 1 1 6 / 1 / 1 8 ,  Hume I n d u s t r i e s  
1892 -1942 , w r i t t e n  by W.R. Hume; ( c )  'The  L a t e  Mr W.R. Hume',  
Hume P i p e  News Vol .XX, N o . 7, J u l y  1943;  and (d) t h e  Hume f a m i ly  
( p r i v a t e  c o r r e s p o n d e n c e  from Mr C.R. Hume, 31 A ugus t  1971) .
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Hume who migrated from Scotland to Australia in 1861.1 When James
Hume died in 1887 he left a wife, three sons - E.S. Hume (by a previous
marriage), E.J. Hume (born at Ballarat in 1869) and W.R. Hume - and two
daughters. It is difficult to trace Walter's early years. According
to his family he attended a large number of schools in Sydney, Geelong
and Melbourne, and was forced to terminate his formal education at the
age of thirteen, due to the death of his father. During the following
five years Walter worked at a number of trades, finally becoming a
plasterer. However, like so many others his life was changed by the
depression of the nineties. In September 1892 he joined forces with
his brother Ernest, who had become a carpenter, and left Melbourne to
2seek employment in the country. They spent two years in Moorooduc 
(near Mornington in Victoria) undertaking any repair or construction 
work that was available. At the end of 1894 they tried their luck at 
farming for a year at Malmsbury, but when it turned against them they 
abandoned the farm for a workshop in the town. It was while operating 
their Malmsbury workshop that their first patent was taken out for 
fencing droppers, which were manufactured out of hoop iron. Due to 
extensive fencing undertaken in South Australia by vermin fencing 
boards at the turn of the century, W.R. Hume moved interstate and
In the death notices of both E.J. and W.R. Hume it was claimed that 
their father was Professor J.H. Hume 'associated with the University of 
Edinburgh' and that he was 'Professor of Science'. However, a letter 
from the Department of Manuscripts, Edinburgh University Library 
(20 July 1971) states: 'I have been through the records for graduation
and matriculation for the period up to 1861, and the lists of 
professors, but have not been able to find any mention of James Hill 
Hume. It is possible that he may have taught at the university without 
being a professor, but people of this group are particularly difficult 
to trace.' However, it is known that he lectured and wrote articles on 
phrenology [see J.A. Ferguson, Bibliography of Australia (Angus and 
Robertson, Sydney, 1965), vol.VI, 1851-1900, H-P, pp.166-7] and 
probably the title of professor was assumed for this purpose. Apart 
from phrenology he also turned his hand to inventing - experimenting 
with an atmospheric engine and 'wireless telegraphy'. It will be 
obvious when we examine W.R. Hume's motivation that his father had a 
very strong influence in forming his son's ambitions and aspirations.
2 Their half-brother, E.S. Hume, left for Western Australia where he 
supervised civil engineering works, became chief mechanical engineer 
at the Midland railway workshops, and finally was employed as Acting 
Railway Commissioner before joining Hume Bros in 1919.
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opened a f a c t o r y  i n  A d e l a i d e .  However as  t h e  new c e n t u r y  p r o g r e s s e d ,
t h e  demand f o r  f e n c i n g  d r o p p e r s  d e c l i n e d  ( r e f l e c t i n g  a m ajo r  d e c l i n e
i n  p a s t o r a l  c a p i t a l  f o r m a t i o n ) ^  r e s u l t i n g  i n  t h e  c l o s u r e  o f  t h e
Malmsbury b u s i n e s s  i n  1906 and c a u s i n g  t h e  r e u n i t e d  b r o t h e r s  to  t u r n
2
t h e i r  e n e r g i e s  t o  t h e  m a n u f a c t u r e  o f  o r n a m e n t a l  s t e e l  f e n c i n g .  They
c o n t i n u e d  i n  t h i s  b u s i n e s s  u n t i l  t h e  f o r m a t i o n  o f  Humes' P a t e n t  Cement
I r o n  S y n d i c a t e  L td  e a r l y  i n  1910 t o  d e v e lo p  t h e  c e n t r i f u g a l  p r o c e s s
3
f o r  m a n u f a c t u r i n g  c o n c r e t e  p i p e s .
I I  O r g a n i s a t i o n a l  Development  i n  A u s t r a l i a ,
1910-1940
I n  t h i s  s e c t i o n  a b r i e f  o u t l i n e  o f  Hume e n t e r p r i s e s '  
o r g a n i s a t i o n a l  de ve lopm en t  h a s  b e e n  s k e t c h e d  and i s  f o l l o w e d  by a more 
d e t a i l e d  e x a m i n a t i o n  o f  i t s  s t r u c t u r e  and s y s te m  o f  c o n t r o l .  An 
a t t e m p t  h a s  b e e n  made t o  show how t h e  f i r m ' s  m a n a g e r i a l  o r g a n i s a t i o n  
changed i n  o r d e r  t h a t  i t  migh t  p l a n  and e x e c u t e  t h e  r a p i d  g rowth  
(examined i n  C h a p t e r  4) a c h i e v e d  i n  t h i s  p e r i o d ,  and t o  d e m o n s t r a t e  
who c o n t r o l l e d  t h i s  d e v e lo p m e n t .  T h i s  l a t t e r  e x e r c i s e  i s  n e c e s s a r y  in  
o r d e r  t o  u n d e r s t a n d  t h e  m o t i v a t i o n  b e h in d  b o t h  t h e  i n t r o d u c t i o n  of  new 
p r o d u c t s  and p r o c e s s e s  (C h a p te r  5) which  were  r e s p o n s i b l e  f o r  t h e  
f i r m ' s  r a p i d  g r o w t h ,  and t h e  e x p a n s i o n  of  p r o d u c t i v e  c a p a c i t y  (C h a p te r  
6 ) .
Once t h e  c e n t r i f u g a l  p r o c e s s  had b e e n  d e v e lo p e d  s u f f i c i e n t l y  t o
4
e n a b l e  com m erc ia l  p r o d u c t i o n  t o  be  u n d e r t a k e n ,  f u r t h e r  c a p i t a l  had to  
be r a i s e d .  F o r  t h i s  p u r p o s e  a  new company, Hume Bros Cement I r o n ,  was 
i n c o r p o r a t e d  i n  A d e l a i d e  on 5 A p r i l  1911.  Of an i s s u e d  c a p i t a l  of  
3 ,000  £5 s h a r e s  t h e  Hume b r o t h e r s  h e l d  2 ,0 0 0 ,  i n  r e t u r n  f o r  t h e
See N.G. B u t l i n ,  A u s t r a l i a n  Dom es t i c  P r o d u c t ,  I n v e s t m e n t  and F o r e i g n  
Borrowing  (C .U .P .  1 9 6 2 ) ,  p . 1 8 .
2
T h i s  new b u s i n e s s  used  t h e  same m a t e r i a l s  and t e c h n i q u e s  employed i n  
t h e  m a n u f a c t u r e  o f  f e n c i n g  d r o p p e r s .
3
As i s  shown i n  C h a p t e r  5, t h e  c e n t r i f u g a l  p r o c e s s  f o r  m a n u f a c t u r i n g  
c o n c r e t e  p i p e s  was a d a p te d  from a t e c h n i q u e  W a l t e r  had i n v e n t e d  f o r  
removing  e x c e s s  p a i n t  f rom t h e i r  f e n c e  s e c t i o n s  -  s p i n n i n g  them i n  a 
drum.
4
The f i r s t  p a t e n t  was t a k e n  o u t  i n  Sep tember  1910.
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i n v e n t i o n  and m ac h ines  t h a t  t h e  new company to o k  o v e r ,  w h i l e  t h e  
r e m a in i n g  s h a r e s  were  l a r g e l y  s u b s c r i b e d  by South  A u s t r a l i a n  g r a z i e r s  
and f a r m e r s .  I n  a d d i t i o n  t o  owning o n e - t h i r d  of  t h e  f i r m ,  W a l t e r  
became i t s  managing d i r e c t o r ,  w i t h  John  M i l l e r  ( f a r m e r )  as  c h a i r m a n ,  
F.W.H. Fuss  ( f a r m e r )  a d i r e c t o r ,  and J . H .  Cooke ( p a t e n t  a t t o r n e y  and 
l a t e r  p o l i t i c i a n )  t h e  s e c r e t a r y .
A l th o u g h  f u r t h e r  a p p r o a c h e s  were  made t o  t h e  c a p i t a l  m arke t  
be tw een  1911 and 1920, W a l t e r  and E r n e s t  m a i n t a i n e d  c o m p le te  c o n t r o l  of 
t h e  f i r m  a s  t h e y  owned t h e  l a r g e s t  s h a r e h o l d i n g .  Between A p r i l  1911 
and March 1915 t h e y  h e l d  t w o - t h i r d s  of  t h e  s h a r e s ,  a p r o p o r t i o n  which  
d e c l i n e d  (as  more s h a r e s  were  i s s u e d )  t o  58 p e r  c e n t  i n  March 1916,
56 p e r  c e n t  i n  March 1917,  40 p e r  c e n t  i n  March 1918, t h e n  r o s e  a g a i n  
t o  50 p e r  c e n t  i n  J u n e  1920,  when t h e  Hume b r o t h e r s  s o l d  ( i n  exchange  
f o r  s h a r e s )  t h e i r  e n g i n e e r i n g  f a c t o r y  t o  t h e  f i r m .  T h i s  c o n t r o l  i n  
t h e  e a r l y  s t a g e s  o f  de ve lopm en t  p roved  t o  be  e s s e n t i a l  f o r  t h e  f i r m ’ s 
s u r v i v a l  a s  i n  t h e  f i r s t  y e a r s  of i t s  e s t a b l i s h m e n t  Hume Bros had g r e a t  
d i f f i c u l t y  i n  f i n d i n g  a c c e p t a n c e  f o r  i t s  p r o d u c t .  T h i s  a p p a r e n t  
f a i l u r e  l e d  t h e  m a j o r i t y  o f  d i r e c t o r s  t o  d e c i d e  upon t h e  abandonment  o f  
t h e  b u s i n e s s ;  b u t  a s  W a l t e r  and E r n e s t ,  who h e l d  t w o - t h i r d s  of  t h e  
s h a r e s ,  were  d e t e r m i n e d  t o  c o n t i n u e  o p e r a t i o n s ,  t h i s  move was o v e r ­
r u l e d . ^  While  W a l t e r  and E r n e s t  c o n t r o l l e d  t h e  f i r m ' s  p o l i c y  t h r o u g h  
t h e i r  p a r t n e r s h i p ,  t h e  fo rm e r  a s  managing d i r e c t o r  a l s o  r a n  t h e  d a y - t o -  
day b u s i n e s s .
To e n a b l e  e x p a n s i o n  t h r o u g h o u t  A u s t r a l i a ,  a new company, Hume
P i p e  Co. ( A u s t . )  L t d ,  was i n c o r p o r a t e d  i n  V i c t o r i a  on 26 J u l y  1920 w i t h
an a u t h o r i s e d  c a p i t a l  of  £500 ,000  i n  £1 s h a r e s  and an  i s s u e d  c a p i t a l  of
£ 3 6 0 ,0 0 0 .  T h i s  company t o o k  o v e r  t h e  a s s e t s  o f  Hume Bros i n  r e t u r n  f o r
210,000  f u l l y  p a i d  s h a r e s .  Of t h e s e ,  W a l t e r  and E r n e s t  were a l l o c a t e d
e q u a l l y  a t o t a l  of  104 ,000  s h a r e s ,  wh ich  meant  t h a t  t o g e t h e r  t h e y  owned
28 p e r  c e n t  of  t h e  company, w h i l e  t h e  r e m a in i n g  s h a r e s  were  a l l o c a t e d
2
on a w i d e s p r e a d  b a s i s .  I n  a d d i t i o n ,  W a l t e r  m a i n t a i n e d  t h e  managing 
d i r e c t o r s h i p .
To implement  W.R. Hume's d e s i r e  f o r  w i d e s p r e a d  e x p a n s i o n ,  t h e r e  
was a need n o t  o n l y  f o r  an  i n c r e a s e  i n  c a p i t a l ,  b u t  a l s o  f o r  an
A . N . U . , 3 2 / 9 / 1 ,  ' T w e n t y - f i f t h  A n n i v e r s a r y  of  Hume P i p e ' ,  p p . 4 - 5 .  
A .N .U . ,  116 /8 ,  Hume P i p e  M inu te  Book, 13 September  1920,  p a r . 84.
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enlargement of the company's organisation to enable greater specialisa­
tion of management. Between 1910 and 1920, Walter and Ernest Hume had 
been directly involved in administration, sales promotion, supervision 
of production, research, and finance. However, a larger firm with 
branches throughout Australia could not be effectively organised by two 
men, consequently the new company employed a group of ten executives 
consisting of Robert Nettlefold as chairman, W.R. Hume as managing 
director, A.J. McLachlan, Sir John Monash and L.J. Clifford as 
directors, T.S. Nettlefold as general manager, J.A. Cussen as 
secretary, E.S. Hume as chief engineer, E.J. Hume as consulting 
engineer and Arthur Phillips as solicitor. As will be shown, the key 
members of this managerial group throughout the interwar period turned 
out to be W.R. Hume because of his drive and extraordinary inventive 
and innovative abilities, L.J. Clifford for his financial expertise, 
and J.A. Cussen for his abilities as an administrator. On the other 
hand E.J. Hume resigned in December 1923, E.S. Hume returned to Perth 
as the firm's consultant engineer in March 1925 (although in this 
capacity he contributed significantly to the technical side of the 
business), the Nettlefold brothers resigned in 1929 (Thomas in January 
and Robert in December), A.J. McLachlan was preoccupied with federal 
politics after 1925, and Sir John Monash was almost entirely concerned 
(before his death in 1932) with developing the Victorian State 
Electricity Commission. Yet in spite of the increased specialisation 
of the firm's management, W.R. Hume worked actively in all areas; the 
difference being that he had a number of qualified and competent men 
to handle the bulk of the work, while he directed and co-ordinated 
their activities. The success of this reorganisation is reflected in 
the firm's very rapid growth during this period.
In 1923 Hume enterprises diversified their production by the 
formation of a new company, Hume Steel Ltd, which undertook the 
manufacture of steel pipes. Although it was registered as a separate 
company, Hume Steel had the same board of directors (with the 
exception of John Monash) as the Hume Pipe Company, with W.R. Hume as 
managing director. Once again Walter held a considerable number 
(85,000) of the ordinary shares (250,000), with Hume Pipe owning the 
remainder. Therefore, while he directly controlled 34 per cent of 
Hume Steel's ordinary shares, Walter and his brother owned 28 per cent
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of the company which held the remaining shares. It would have taken 
an extremely determined and well organised takeover bid to mobilise 
the widely scattered Hume Pipe shareholding into an effective 
opposition.
The administration of this new activity was accommodated 
relatively easily within the existing organisation. No additional 
senior staff were employed, although there was some reorganisation at 
the branch level as works managers and clerical staff for the steel 
pipe factories had to be appointed. Although this new firm was 
operating within the same market area,'*' increased demands were made on 
the managerial staff because they had to contend with firms about 
whose business strategy they knew little, and with processes which 
were unfamiliar both from a technical and accounting point of view. 
These strains were a test of the dedication, ability and determination 
of the firm’s executives. The quality of this achievement will be 
revealed in the following chapters.
Having briefly outlined the growth of the Hume organisation 
attention will be concentrated at first on the relative control 
exercised by the various directors over the firm's development, and 
then upon the administration of their commercial technical and 
financial activities.
On the board of directors, as in the day-to-day business of the 
firm, W.R. Hume was the dominating personality. The firm developed 
out of the imagination and effort of W.R. Hume and he had a good 
working knowledge of all its many facets - something which no other 
director could boast. The other directors had only a partial 
knowledge of the business. A.J. McLachlan was trained as a solicitor 
and, when not involved in federal politics, was concerned with legal 
aspects of the firm's operations. He was elected to the Senate during 
the mid-twenties, entered the Liberal Cabinet in the mid-thirties (as 
Poastmaster-General) and in 1937 became leader of the Commonwealth 
Government in the Senate. Therefore he did not have the experience, 
time, nor inclination to challenge Hume's leadership. On the other 
hand Clifford, who had prior experience in finance, was given the
This was an important reason for its formation, to provide the full 
range of their customers' demand. See Chapter 4.
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responsibility of raising capital for the firm’s development and
negotiating overseas for the sale of patent rights. He was a self-
confident individual and was more outspoken than the other directors in
criticising W.R. Hume's policies, mainly over price agreements and
methods of conducting the price war of the thirties.* 23 4 Hume appears to
have tolerated this, as Clifford was necessary for the achievement of
the former's ambition, and as it did not pose a serious threat to the
managing director's control. Finally, E.J. Hume does not appear to
have taken an active interest in determining policy; he did not appear
on any board of directors and only acted as supervising engineer until
2his resignation on 3 December 1923. This was due, partly at least, to 
E.J. Hume's preoccupation with his own technical experiments. He built 
a transmitting station in Adelaide, obtained the first South Australian 
licence, and began transmitting under the name of 5DN in December 1924. 
He remained the governor-director of 5DN until his death in January 
1929.3
None of the other directors appear to have had the knowledge, time 
or desire to seriously challenge W.R. Hume's control of the firm, 
although they sometimes expressed their opposition to his plans, 
particularly when they adversely affected profitability. However, Hume 
invariably had his way due to the forcefulness of his personality and 
his ability to build up a rapidly developing business through 
successful innovation. Growth, which was given top priority by Hume 
(as will be demonstrated in later chapters), appealed to all the
directors and executive as it gave scope for many ambitions, such as
4higher incomes, greater prestige and improved working conditions. 
Therefore while the firm continued to grow soundly no one wished to 
or could have replaced him. That Hume regarded his position as
For example, see M.H.O., Hume Pipe Minute Book, 26 November 1928, 
par.793, and 16 October 1933, par.951. Clifford was a director of the 
company until August 1960, when he retired due to ill health. In 1962 
he became (on the death of his brother) Lord Clifford 12th baron of 
Chudleigh. He died on 27 August 1964 in Gibraltar. (Hume News 
September 1964.)
2 M.H.O., Hume Pipe Minute Book, 3 December 1923, par.475.
3 A.N.U., 32/18, 'News Cuttings', p.46.
4 See Robin Marris, The Economic Theory of Managerial Capitalism 
(Macmillan, London, 1964), ch.2.
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dominant and unassailable is best illustrated by an incident which
occurred in March 1925. E.S. Hume had decided to return to Western
Australia in the dual capacity of consultant engineer and local
director in Western Australia. However, there was a disagreement
between McLachlan and T.S. Nettlefold as to the salary E.S. Hume
should receive. The latter took offence at this and submitted his
resignation to W.R. Hume on 18 March 1925. In writing to Nettlefold
of this letter of resignation, W.R. Hume said:
The Chief Engineer's [E.S. HumeJ letter speaks a good deal 
about Directors' decisions, but I wish to remind you that 
the writer is Managing Director, and while I am quite 
prepared to allow the Directors and Managerial staff every 
ounce of latitude possible, I must, in matters of vital 
importance, exercise my faculties and experience in the 
best interest of the company.1
This settled the issue. E.S. Hume withdrew his resignation and
proceeded to Perth in his originally intended capacity.
In order to illustrate further the personal dominance of W.R.
Hume it is sufficient to outline the role played by the Hume family in
directing the firm after his death. During the 1930's the second
generation of the Hume family began to enter the business.
Coincidentally the firm came into existence during the same year
(1910) in which W.R. Hume's first son, Walter, was born; and in 1929
Walter junior entered the firm, trained as an industrial chemist at
Melbourne University, and took charge of the flux and electrode
department. His four other sons joined the business during the
thirties - Reg in 1931, Ken in 1932, Chris in 1934, and David (who
gained a Bachelor of Commerce from Melbourne University) in 1940.
They all learnt the trade 'on the factory floor' and by the late
thirties had taken over responsible positions - Ken took charge of
the Grafton steel pipe contract in 1936 and became production manager
of Hume Steel in 1938; Chris became manager of the Toowoomba steel
factory in 1937 and later established a factory in South Brisbane; and
Reg took charge of the large hydro-electric contracts in Tasmania
2during the second half of the thirties. Although W.R. Hume was 
obviously training his sons to take over the business, this did not
A.N.U., 32/9/1, W.R. Hume/T.S. Nettlefold, 20 March 1925, p.l. 
This information was obtained from Mr C.R. Hume, July 1971.
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e v e n t u a t e .  On t h e  d e a t h  o f  Hume i n  J u l y  1943 ,  t h e  d i r e c t o r s  a p p o i n t e d  
J . A .  Cussen  t o  t h e  p o s i t i o n  of  g e n e r a l  manager  and d i r e c t o r .  I n  q u i c k  
s u c c e s s i o n  W a l t e r  j u n i o r  d i e d  ( i n  1943,  f i g h t i n g  a b u s h f i r e )  and t h e  
o t h e r  s o n s ,  d i s s a t i s f i e d  w i t h  t h e i r  t r e a t m e n t ,  r e s i g n e d  from t h e  f i r m .  
Ken was t h e  f i r s t  t o  l e a v e  ( i n  1944) and h e  b e g a n  t r a d i n g  i n  o p p o s i t i o n  
t o  Hume e n t e r p r i s e s  u n d e r  t h e  name K.B. Hume and Company. Then,  j u s t  
a f t e r  t h e  war  ( 1 9 4 7 ) ,  Ken was j o i n e d  by h i s  o t h e r  b r o t h e r s  and t o g e t h e r  
t h e y  formed a company c a l l e d  W.R. Hume P t y .  L t d .  T h i s  f i r m  c o n t i n u e d  
i n  o p p o s i t i o n  to  t h e  o r i g i n a l  company u n t i l  1960 when t h e y  w e re  b o u g h t  
ou t  by Humes Ltd.'*' T h e r e f o r e ,  on t h e  d e a t h  of  W.R. Hume t h e  company 
p a s s e d  i n t o  more o r th o d o x  and l e s s  a d v e n tu r o u s  h a n d s .  I t  was t h e  end 
o f  an e r a  i n  t h e  f i r m ’ s de v e lo p m en t .
T u r n in g  t o  t h e  f i r m ' s  a d m i n i s t r a t i v e  s t r u c t u r e ,  i t  w i l l  b e  s e e n  
t h a t  t h e  comm erc ia l  o p e r a t i o n s  w e re  h a n d l e d  by t h e  g e n e r a l  m an a g e r ,
T .S .  N e t t l e f o l d ,  and t h e  s e c r e t a r y ,  J . A .  C ussen .  N e t t l e f o l d  had 
p r e v i o u s l y  b e e n  t h e  Hume Bros b r a n c h  m anage r  i n  T a s m a n ia ,  becoming 
g e n e r a l  manager  a t  t h e  f o r m a t i o n  o f  t h e  new company;  w h i l e  C ussen  was
a p p o i n t e d  a t  t h e  f i r s t  b o a r d  m e e t in g  o f  t h a t  company on 10 Augus t
2
1920. These  two men s u p e r v i s e d  t h e  d a y - t o - d a y  o p e r a t i o n s  o f  t h e  f i r m  
t h r o u g h o u t  A u s t r a l a s i a .  A c t i v i t y  i n  A u s t r a l i a  was o r g a n i s e d  i n t o  
S t a t e  b r a n c h e s ,  ea ch  w i t h  a manager  r e s p o n s i b l e  t o  he a d  o f f i c e .  T h e s e  
b r a n c h  m anagers  c o n t r o l l e d  t h e  m a n u f a c t u r i n g  and p i p e - l a y i n g  a c t i v i t i e s  
of  b o t h  Hume P i p e  and Hume S t e e l  i n  t h e  m e t r o p o l i t a n  and r u r a l  a r e a s  o f  
t h e i r  r e s p e c t i v e  S t a t e s .  To m a i n t a i n  c l o s e  s u p e r v i s i o n ,  C ussen  k e p t  i n  
d a i l y  c o n t a c t  w i t h  each  b r a n c h  g i v i n g ,  on t h e  one h a n d ,  d i r e c t i v e s
Mr K.B. Hume i m m e d i a t e l y  became a  d i r e c t o r  o f  Humes Ltd  (on t h e  
r e t i r e m e n t  o f  L . J .  C l i f f o r d )  wh ich  he  r e t a i n e d  u n t i l  h i s  d e a t h  i n  Ju n e  
1970. M e ss r s  C.R. Hume and D. Hume a l s o  j o i n e d  t h e  company,  b u t  l e f t  
a few y e a r s  l a t e r .  C h r i s  r e j o i n e d  h i s  b r o t h e r  Reg i n  a f a m i l y  f i r m  
c a l l e d  B.B .R.  A u s t r a l i a  P ty  L t d ,  and David  j o i n e d  t h e  M elb ourne  s t o c k  
exchange .  I n  1971 none o f  W.R. Hume's im m edia te  f a m i l y  w e re  members 
of  Humes L t d .
 ^ A . N . U . , 116 /8 ,  Hume P i p e  M inu te  Book, 1920-22 ,  p . 3 .  S. E n c e l  and 
M a r jo ry  O'Dea e r r o n e o u s l y  s t a t e  i n  'W a l t e r  R e g i n a ld  Hume (1874-1947)  
[ s i c . ] :  Some Notes  on a P i o n e e r  o f  P i p e  T e c h n o lo g y '  i n  Records  of  t h e
A u s t r a l i a n  Academy of  S c i e n c e , v o l . l ,  n o . 4 (Nov. 1 9 6 9 ) ,  t h a t  a man 
c a l l e d  C u r r e n  ( h i s  name was Cussen)  became s e c r e t a r y  i n  1923 ( t h e  y e a r  
was 1920) .  They ha v e  a l s o  i n c o r r e c t l y  r e c o r d e d  t h e  y e a r s  o*f W.R. Hume's 
b i r t h  and d e a t h .
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r e g a r d i n g  p r i c e s ,  e x p e n d i t u r e s ,  c o m p e t i t i v e  m e a s u r e s ,  t e c h n i q u e s  to  be  
u s e d  and l a b o u r  t o  b e  employed ,  and on t h e  o t h e r ,  d i s s e m i n a t i n g  
i n f o r m a t i o n  on c o s t s  and t e c h n i c a l  q u e s t i o n s  (which were  d e a l t  w i t h  by 
t h e  r e s e a r c h  d e p a r t m e n t )  a t  t h e  r e q u e s t  o f  t h e  b r a n c h e s .  I n  o r d e r  to  
have  s u f f i c i e n t  i n f o r m a t i o n  a t  head  o f f i c e  t o  conduc t  t h i s  sys tem  of  
c o n t r o l ,  e a ch  f a c t o r y  was r e q u i r e d  t o  com pi le  d a i l y  o u t p u t  r e t u r n s  
( i n c l u d i n g  t h e  volume of  work p roduce d  and i t s  l a b o u r  and m a t e r i a l  
c o s t )  and t o  f o rw a r d  t h e s e  t o  head  o f f i c e  each  month a long  w i t h  a 
r e p o r t  o f  work  done ,  work i n  p r o g r e s s  and c o n t r a c t s  r e c e i v e d .  A l s o ,  
t h e  s a l e s  r e p r e s e n t a t i v e s  had t o  s e n d  i n  d e t a i l e d  w eek ly  a c c o u n t s  of 
t h e i r  a c t i v i t i e s ,  c o s t s ,  and r e s u l t s .
Cussen  i n s i s t e d  t h a t  a l l  i m p o r t a n t  m a t t e r s  s h o u ld  b e  im m ed ia te ly
r e f e r r e d  t o  h im ,  and o b j e c t e d  s t r o n g l y  and c a u s t i c a l l y  when any manager
d i s p l a y e d  to o  much i n i t i a t i v e .  F o r  example ,  Cussen w r o t e  t o  E .S .  Hume,
who was r e s i d e n t  d i r e c t o r  i n  P e r t h ,  i n  O c t o b e r  1929: ' I  am sometimes
i n c l i n e d  t o  t h i n k  t h a t  we a r e  n o t  f u l l y  a d v i s e d  on m a t t e r s  which  s h o u ld
b e  b r o u g h t  b e f o r e  u s . . . .  I  t h i n k  t h a t  he [ t h e  P e r t h  manager]  i s  too
i n c l i n e d  t o  t a k e  on r e s p o n s i b i l i t i e s  which  s h o u ld  b e  g i v e n  t o  Head
O f f i c e . ' ^  In  d e a l i n g  w i t h  b r a n c h  m anagers  who assumed u n w a r ra n t e d
r e s p o n s i b i l i t i e s ,  Cussen  was c o n c i s e  and t o  t h e  p o i n t ,  a s  h i s  l e t t e r  to
t h e  P e r t h  manager  i n  J u l y  1935 i l l u s t r a t e s :  ’ In  your  l e t t e r  you r e f e r
t o  " p r i c e  c u t t i n g "  as  a m a t t e r  w h ich  you a r e  i n  a p o s i t i o n  t o  d e c i d e .
Tha t  i s  n o t  s o .  Such m a t t e r s  a r e  m a t t e r s  o f  p o l i c y  and s h o u ld  be
2
r e f e r r e d  t o  t h i s  o f f i c e . '  These  examples  a r e  t y p i c a l  of  C u s s e n ' s  
i n s i s t e n c e  t h a t  p o l i c y  co u ld  o n ly  b e  d e t e r m i n e d  a t  M elb ourne .
From t h e  l a r g e  c o l l e c t i o n  o f  c o r r e s p o n d e n c e  b e tw e en  head  o f f i c e
3
and t h e  v a r i o u s  b r a n c h e s ,  i t  i s  c l e a r  t h a t  J . A .  Cussen  was e x t r e m e l y  
competen t  and h a r d - w o r k i n g ;  how ever ,  he  was q u i c k  t o  j u d g e  and a lw ays  
r e a d y  t o  p o i n t  ou t  f a u l t s  i n  o t h e r s .  He became i n d i s p e n s a b l e  t o  
W.R. Hume, b u t  was o f t e n  a  s o u r c e  of  i r r i t a t i o n  t o  o t h e r s .  I t  i s  
obv ious  from t h e  e a r l y  t w e n t i e s  t h a t  Cussen was more c o n s c i e n t i o u s  and 
kno w le d g e ab le  t h a n  t h e  g e n e r a l  m ana ge r ,  who r e l i e d  h e a v i l y  on t h e  
f o r m e r ' s  a d v i c e .  T h i s  s i t u a t i o n  was p r o b a b l y  due  t o  t h e  many o u t s i d e
A .N .U . ,  3 2 / 2 3 / 6 ,  ' P i p e s '  C u s s e n /E .S .  Hume, 24 O c t o b e r  1929.
 ^ A . N . U . , 3 2 / 7 0 / 1 2 ,  C u s s e n / V e i t c h , 15 J u l y  1935.
3
T h is  i n v o l v e s  a p p r o x i m a t e l y  300 s h e l f - f e e t  i n  t h e  A.N.U.  A r c h i v e s .
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i n t e r e s t s  of  N e t t l e f o l d . * In  J a n u a r y  1929 t h e  b o a r d ,  r e a l i s i n g  Hume
P i p e  was n o t  r e c e i v i n g  h i s  c o m p le te  a t t e n t i o n ,  a sked  N e t t l e f o l d  t o
r e l i n q u i s h  h i s  o t h e r  b u s i n e s s  i n t e r e s t s  o r  r e s i g n .  He chose  t h e
l a t t e r .  A l though  a new g e n e r a l  manager  was no t  a p p o i n t e d ,  Cussen
f u l f i l l e d  t h i s  r o l e  (a  r o l e  t o  which  he  was n o t  unaccus tom ed)  u n t i l  t h e
d e a t h  o f  W.R. Hume i n  1943,  when he  became b o t h  g e n e r a l  manager  and a 
2
d i r e c t o r .  I t  seems s t r a n g e  t h a t  t h e  company d i d  no t  o f f i c i a l l y  
r e c o g n i s e  what  was a d m i t t e d  i n  p r i v a t e ;  as E .S .  Hume w r o t e  t o  h i s  
b r o t h e r  i n  1929: 'T h e r e  i s  no doubt  a bou t  i t  Mr Cussen  i s  a much more
c a p a b l e  and r e l i a b l e  man t h a n  T . S .  N e t t l e f o l d . . . .  You were  c e r t a i n l y
3
v e r y  f o r t u n a t e  t o  g e t  such  a man, t a k e  c a r e  o f  h i m . '
A p a r t  f rom s u p e r v i s i n g  t h e  work o f  Cussen  (which i s  e v i d e n t  f rom
memos and l e t t e r s  i n  t h e  f i r m ' s  r e c o r d s )  and c o n c e r n i n g  h i m s e l f  w i t h
m a t t e r s  o f  p o l i c y ,  W.R. Hume m a i n t a i n e d  t h e  on ly  p e r s o n a l  c o n t a c t
b e tw e en  he a d  o f f i c e  and t h e  v a r i o u s  b r a n c h e s .  He s p e n t  a good d e a l  o f
h i s  t im e  t r a v e l l i n g  i n t e r s t a t e  t o  e x p l o r e  l o c a l  c o n d i t i o n s  f o r  h i m s e l f
4
and t o  g i v e  t h e  v a r i o u s  m anage rs  t h e  b e n e f i t  of  h i s  a d v i c e .  I t  was 
r e c o r d e d  some y e a r s  a f t e r  Hume's d e a t h  t h a t  ' I n  n e g o t i a t i n g  p i p e  
c o n t r a c t s  i t  was c us tom a ry  i n  p r e v i o u s  y e a r s  f o r  t h e  l a t e  Managing 
D i r e c t o r  t o  t r a v e l  e x t e n s i v e l y  and was t h u s  c o n v e r s a n t  w i t h  l o c a l  
c o n d i t i o n s  i n  most  s t a t e s ,  e x c e p t  p e r h a p s  W e s te rn  A u s t r a l i a . . . .  T h i s  
had b e e n  t h e  main p e r s o n a l  c o n t a c t s  b e tw een  b r a n c h e s  and Head O f f i c e ' . ' *  
I n  t h e  t h i r t i e s  W a l t e r ' s  sons  ( p a r t i c u l a r l y  Ken, Reg and C h r i s )  be ga n
On t h e  b u s i n e s s  s i d e ,  N e t t l e f o l d  ( l a t e r  Lord  Mayor o f  Melbourne  and 
S i r  Thomas) owned a company which  d i s t r i b u t e d  cement  f o r  cement 
p r o d u c e r s  (Tasmanian Cement Company and G o l i a t h  Cement Co. L t d ) ,  and 
h e l d  a number o f  o t h e r  d i r e c t o r a t e s .  S o c i a l l y  he  was i n v o l v e d  i n  a 
l a r g e  number o f  o r g a n i s a t i o n s .
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To c o n g r a t u l a t e  C u s s e n ,  T . S .  N e t t l e f o l d  ( t h e n  Lord Mayor o f  
Melbourne)  w r o t e  i r o n i c a l l y :  'The  r e m a r k a b l e  p r o g r e s s  of  t h e  compan ies
has  be e n  due i n  no s m a l l  m ea s u re  t o  y o u r  undoub ted  a b i l i t y ,  and you r  
r e t i r i n g  d i s p o s i t i o n  h a s  meant  t h a t  o t h e r s  have  t a k e n  c r e d i t  when such  
c r e d i t  was y o u r s . '  A . N . U . , 1 1 6 / 1 / 1 8 ,  N e t t l e f o l d / C u s s e n , 28 J u l y  1943,
p .  1.
 ^ A . N . U . , 3 2 / 9 / 2 ,  E .S .  Hume/W.R. Hume, 6 J u l y  1929,  p . l .  P e r h a p s  he  
was l e a v i n g  a vacuum which  one o f  h i s  sons  was meant  t o  f i l l .
4
This  i s  documented i n  t h e  c o r r e s p o n d e n c e ,  b u t  i s  too  d e t a i l e d  to  
r e c o r d  h e r e .
M.H.O. ,  'Hume S t e e l  L t d ,  E s t i m a t e s  and S a l e s '  i n  a f i l e  marked 
'A d d r e s s e s  e t c ,  1 9 2 3 - 5 7 ' .
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t o  t a k e  ove r  t h i s  r o l e ,  m a in ly  when he was o u t  of t h e  c o u n t r y .  At 
t h e s e  t im es  Cussen  assumed t h e  a d d i t i o n a l  r e s p o n s i b i l i t y  o f  d e c i d i n g  
t h o s e  i s s u e s  wh ich  r e q u i r e d  im m edia te  a t t e n t i o n  o r  which w e re  no t  
i m p o r t a n t  enough to  communicate  t o  W.R. Hume. However , Hume and Cussen 
sometim es d i s a g r e e d  o v e r  what  s h o u ld  be  l e f t  t o  t h e  l a t t e r ’ s 
d i s c r e t i o n .  The f o l l o w i n g  example i l l u s t r a t e s  Hume's d e s i r e  t o  
m a i n t a i n  s t r i c t  c o n t r o l  even when o v e r s e a s ,  and t h e  a u t h o r i t y  which  he 
p o s s e s s e d  i n  t h i s  r e g a r d .  W r i t i n g  from London i n  December 1935, he 
e x c l a im e d :  ' . . . w h a t  r i g h t  have  you t o  p r a c t i c a l l y  counte rmand an
i n s t r u c t i o n  I  g i v e ,  e s p e c i a l l y  upon such  an i m p o r t a n t  p o i n t ,  w i t h o u t  
r e f e r e n c e  t o  m e . ' I n  t h e  same l e n g t h y  l e t t e r  he  went  on t o  w r i t e :
'And b e c a u s e  you t h i n k  t h i s  and t h a t ,  and t h a t  and t h i s ,  you r e a l l y  
have  t h e  i m p e r t i n e n c e  t o  t r y  and f o o l i s h l y  f o r e s t a l l  my p u r p o s e . ' ^
W.R. Hume took  a p a r t i c u l a r l y  a c t i v e  i n t e r e s t  i n  t e c h n i c a l
2
r e s e a r c h ,  and i t  was i n  t h i s  a r e a  t h a t  he  c la im e d  s p e c i a l  e x p e r t i s e .  
A l though  he  had no f o r m a l  t e c h n i c a l  t r a i n i n g ,  Hume p u r su e d  h i s  work 
i n  a s c i e n t i f i c  manner .  He would c o n c e i v e  an i d e a  f o r  a d a p t i n g  a 
machine  w i t h  which  he was f a m i l i a r ,  and would e x p e r i m e n t  w i t h  t h i s  
m o d i f i c a t i o n  u n t i l  i t  e i t h e r  worked  o r  had t o  be  r e j e c t e d .  I f  one i d e a  
was r e j e c t e d  he w ou ld ,  w i t h  amazing p e r s e v e r a n c e  and f o r t i t u d e ,  b e g i n  
a g a i n .  However,  h i s  l a c k  o f  f o r m a l  t r a i n i n g ,  p a r t i c u l a r l y  i n  t h e  f i e l d  
o f  c i v i l  e n g i n e e r i n g ,  s oon  became a p p a r e n t .  I n  t h e  imm edia te  p o s t - w a r  
p e r i o d  t h e  company had t o  u n d e r t a k e  c o s t l y  r e p a i r s  to  some of  t h e  e a r l y  
h y d r a u l i c  p i p e l i n e s  c o n s t r u c t e d  by Hume Bros i n  South  A u s t r a l i a  and 
V i c t o r i a .  However , we m ust  s e t  a g a i n s t  t h i s  t h e  p o s s i b i l i t y  t h a t  a 
t r a i n e d  e n g i n e e r  may n o t  have  promoted  t h e  c o n c r e t e  p i p e  so 
e n t h u s i a s t i c a l l y  as Hume d i d ,  t h u s  d e l a y i n g  i t s  a c c e p t a n c e  f o r  
h y d r a u l i c  w ork ,  and t h e r e b y  r e d u c i n g  t h e  g rowth  p o t e n t i a l  of  t h e  f i r m .
The t e c h n i c a l  e x p e r t i s e  o f  t h e  f i r m  s h o u ld  have  improved w i t h  t h e  
a p p o in t m e n t  of  S i r  Jo h n  Monash, (who among h i s  many t a l e n t s  was a 
f i r s t  c l a s s  e n g i n e e r ) ,  a s  d i r e c t o r  i n  September  1920,  b u t  he was 
l a r g e l y  o c c u p ie d  i n  d e v e l o p i n g  t h e  V i c t o r i a n  S t a t e  E l e c t r i c i t y  
Commission and had l i t t l e  t im e  t o  d e v o t e  t o  d e t a i l e d  t e c h n i c a l
A .N .U . ,  3 2 / 9 / 1 ,  W.R. Hume/Cussen,  14 December 1935,  p . 2 .  T h i s  r e f e r s  
to  t h e  r e l a t i o n  be tw e en  E .S .  Hume's 1932 'bum ping '  p a t e n t  and t h e  
London Hume Company.
T h i s  i s  examined i n  C h a p t e r  5.
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p ro b le m s .  The re  i s  l i t t l e  doub t  t h a t  t h e  employment  o f  E .S .  Hume as
c h i e f  e n g i n e e r  improved  t h e  f i r m ’s t e c h n i c a l  e x p e r t i s e  i n  t h e
m e c h a n i c a l  e n g i n e e r i n g  f i e l d ,  a s  h i s  t e c h n i c a l  r e p o r t s  (and
p a r t i c u l a r l y  h i s  1932 i n v e n t i o n  which  c r e a t e d  a v a s t l y  improved p i p e )
t h r o u g h o u t  t h i s  p e r i o d  b e a r  w i t n e s s . ^  However , i t  was n o t  u n t i l  t h e
employment  i n  1924 of  C.C. H a l k y a r d ,  a v e r y  t a l e n t e d  c i v i l  e n g i n e e r
who had d e s i g n e d  and s u p e r v i s e d  t h e  c o n s t r u c t i o n  of  T a s m a n i a ’s h y d r o -  
2
e l e c t r i c  scheme,  t h a t  t h e  p rob lem s  e n c o u n t e r e d  w i t h  h y d r a u l i c  p i p e s
3
w ere  f i n a l l y  s o l v e d .  From t h e  t im e  of  H a l k y a r d ’ s employment  t h e  
m a n u f a c t u r e  of  p i p e s  was u n d e r t a k e n  s c i e n t i f i c a l l y ,  t h e r e b y  e n s u r i n g  
a p r o d u c t  of  c o n s i s t e n t l y  h i g h e r  q u a l i t y .  A p a r t  f rom c o n d u c t i n g  
r e s e a r c h  t o  improve t h e  q u a l i t y  o f  b o t h  p r o d u c t  and m ac h in e ,  he  s o lv e d  
t h e  i n n u m e r a b l e  t e c h n i c a l  p rob lem s  which  w ere  e n c o u n t e r e d  a t  t h e  
v a r i o u s  b r a n c h e s .  Also  t h e  a d d i t i o n  o f  W a l t e r  Hume j u n i o r ,  who t r a i n e d  
as  an i n d u s t r i a l  c h e m i s t ,  t o  t h e  r e s e a r c h  s t a f f  of  Hume S t e e l  i n  1929 
l e d  t o  an improvement  i n  t h e  m a n u f a c t u r e  o f  f l u x  and e l e c t r o d e s .  
T h e r e f o r e ,  a s  w i l l  b e  shown i n  C h a p t e r  5,  w h i l e  t h e  d r i v e  t o  d i s c o v e r  
new p r o d u c t s  and p r o c e s s e s  came from W.R. Hume, t h e  growing  team of  
f o r m a l l y  t r a i n e d  and e x p e r i e n c e d  r e s e a r c h  w o r k e r s  e n s u re d  t h e  f i r m ’ s 
c o n t i n u o u s  t e c h n i c a l  p r o g r e s s .
I n  t h e  m a t t e r  o f  r a i s i n g  f i n a n c e ,  W.R. Hume c la im e d  no e x p e r t i s e ,  
a p a r t  f rom h i s  b o a s t  c o n c e r n i n g  t h e  1910 p r o s p e c t u s .  When he  wanted  
t o  e x te n d  Hume e n t e r p r i s e s  t h r o u g h o u t  A u s t r a l i a ,  he  p l a c e d  h i s  f a i t h  
i n  L . J .  C l i f f o r d ,  who a t  t h e  b e g i n n i n g  o f  t h e  t w e n t i e s  was a member of  
a f i n a n c e  f i r m .  As t h e  f l o t a t i o n  o f  Hume P i p e  i n  1920 was c o m p l e t e l y  
s u c c e s s f u l ,  C l i f f o r d ,  who a r r a n g e d  t h e  i s s u e ,  r e c e i v e d  no t  o n l y  a 
g e n e ro u s  u n d e r w r i t i n g  f e e  b u t  a l s o  t h e  c o m p le te  c o n f i d e n c e  of  W.R. Hume 
i n  f i n a n c i a l  m a t t e r s .  The l a t t e r  was a t  t i m e s  an u n e n v i a b l e  
d i s t i n c t i o n ,  as  Hume e x p e c t e d  C l i f f o r d  to  b e  a b l e  t o  r a i s e  w h a t e v e r  t h e  
fo rm e r  c o n s i d e r e d  n e c e s s a r y .  F o r  example,  i n  1934 Hume w r o t e  t o
I n  1925 he  r e t u r n e d  t o  P e r t h  a s  c o n s u l t a n t  e n g i n e e r  and l o c a l  
d i r e c t o r  w i t h  c o n t r o l  o v e r  t h e  W.A. b r a n c h .  See C h a p t e r  5.
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R e p o r t  of  H y d r o - E l e c t r i c  Commission,  p . 3  TASPP Vol.LXXXIX.
3
C.C. H a lkya rd  g r a d u a t e d  from Melbourne  U n i v e r s i t y  as  a B a c h e lo r  of  
C i v i l  E n g i n e e r i n g  w i t h  Honours  ( F i r s t  C l a s s )  i n  1911, and a M a s t e r  of  
C i v i l  E n g i n e e r i n g  i n  1915.  He d i e d  a t  t h e  age  of  70 on 23 O c to b e r  
1959,  a f t e r  35 y e a r s  w i t h  t h e  company. Hume News, December 1959, p . l l .
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C l i f f o r d :  'Knowing yo u r  c a p a b i l i t i e s ,  I  t h i n k  t h a t  i t  i s  q u i t e  w i t h i n
yo u r  power t o  r a i s e  any c a p i t a l  r e q u i r e d  t o  pu t  o u r s e l v e s  i n t o  a
p o s i t i o n  of  p rom inence  and s e c u r i t y . ' ^  W hil e  C l i f f o r d  was com pe ten t  i n
f i n a n c i a l  m a t t e r s ,  he  co u ld  do no more t h a n  t h e  m a r k e t  would a l l o w ,  a
2
f a c t  which he  found d i f f i c u l t  t o  im p r e s s  upon Hume.
T h e r e f o r e ,  i n  t h e  e a r l y  t w e n t i e s  t h e  f i r m ' s  o r g a n i s a t i o n  grew 
s u f f i c i e n t l y  t o  e n a b l e  t h e  m a n a g e r i a l  s p e c i a l i s a t i o n  r e q u i r e d  t o  
u n d e r t a k e  e x p a n s i o n  t h r o u g h o u t  A u s t r a l i a .  I n  f a c t ,  i t  was o n l y  t h e  
p r i o r  de ve lopm en t  o f  t h i s  o r g a n i s a t i o n  which  e n a b le d  W.R. Hume i n  1923 
t o  s u c c e s s f u l l y  e n t e r  t h e  s t e e l  p i p e  b u s i n e s s ,  which  was f a r  more 
c o m p e t i t i v e  t h a n  th e  c o n c r e t e  p i p e  t r a d e .  A f t e r  1920 Hume g a t h e r e d  
a ro und  h i m s e l f  a number o f  q u a l i f i e d  and t a l e n t e d  men i n  t h e  a r e a s  of  
commerce,  f i n a n c e  and r e s e a r c h .  He d i r e c t e d  and c o - o r d i n a t e d  t h e i r  
a c t i v i t y ,  and t h e y  i n  t h e i r  t u r n ,  t h r o u g h  t h e i r  a d v i c e  as  t o  what  was 
o r  was n o t  p o s s i b l e ,  c o n s t r a i n e d  h i s  s e e m in g ly  u n l i m i t e d  d e s i r e  f o r  
t h e  e x p a n s i o n  o f  Hume e n t e r p r i s e s .  As Hume was a c t i v e  i n  a l l  f i e l d s ,  
he was a b l e  t o  a p p r e c i a t e  any e x p e r t  a d v i c e  t h a t  he  r e c e i v e d  -  n o t  
t h a t  he  f e l t  com pe l le d  t o  t a k e  i t .
I l l  The Hume O r g a n i s a t i o n  O u t s i d e  A u s t r a l i a ,
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C o n s i d e r a b l e  t im e  and a t t e n t i o n  was d e v o te d  by t h e  Hume management  
t o  t h e  e s t a b l i s h m e n t  o f  an o r g a n i s a t i o n a l  s t r u c t u r e  by which  W.R. Hume 
c o u ld  promote  t h e  a d o p t i o n  o f  h i s  i n n o v a t i o n s  o v e r s e a s .  C l e a r l y  t h e r e  
i s  i n t r i n s i c  v a l u e  i n  a s u r v e y  o f  t h e  s u c c e s s f u l  e x p o r t  o f  t e c h n o l o g y  
from A u s t r a l i a  a t  a t im e  when l o c a l  i n d u s t r i a l i s a t i o n  was l a r g e l y  
d e p e n d en t  upon t h e  i n t r o d u c t i o n  of  p r o d u c t i o n  t e c h n i q u e s  and c a p i t a l  
equ ipm ent  f rom Europe  and N or th  America.  However ,  of  more r e l e v a n c e  t o  
t h i s  s t u d y  i s  t h e  p o s s i b i l i t y  t h a t  employment  of  m a n a g e r i a l  r e s o u r c e s  
f o r  t h i s  p u r p o s e  would ha v e  l i m i t e d  t h e  t im e  t h a t  c o u l d  be d e v o te d  to  
p l a n n i n g  and o r g a n i s i n g  t h e  g rowth  o f  m a n u f a c t u r i n g  o p e r a t i o n s  i n  
A u s t r a l i a .  We w ish  t o  d i s c o v e r  t h e  e x t e n t  t o  which m a n a g e r i a l  
r e s o u r c e s  were commit ted  t o  e x t e r n a l  o r g a n i s a t i o n .
A .N .U . ,  3 2 / 1 2 / 7 ,  W.R. H u m e / C l i f f o r d ,  15 March 1934, p . 3 .  
Th i s  i s  d e a l t  w i t h  i n  C h a p t e r  7.
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W.R. Hume attempted to establish the presence of his organisation 
on the world stage in three main acts. Initially, due to the lack of 
finance, he felt that it was only possible to sell the patent rights 
for the Hume process to overseas companies. Then in 1922 and 1923, 
with the growing financial strength and influence of the Hume 
organisation in Australia, it was decided to commence manufacturing 
activities in Singapore and New Zealand. Finally, in the mid-thirties, 
encouraged by their successful operation overseas and mindful of the 
failure to profit from the sale of patent rights, W.R. Hume decided to 
establish a firm in London that would undertake short-term contracts 
in countries throughout the world.
After his trip to England and the U.S.A. in 1913, Walter Hume was
convinced that his pipe-making process was superior to any other in
the world, and that he could successfully compete with all comers.^
However, at this stage Hume Bros Cement Iron Company had only been in
operation for a few years and did not possess sufficient resources to
embark on overseas expansion. However, the first world war was the
final arbiter in this matter. With the cessation of hostilities Hume
returned to England, determined to promote his patents. The product
of this determination led to the formation of a London company by
Sir Percy Fitzpatrick in 1919, called the Hume Pipe and Concrete
Construction Co. Ltd. This company, which possessed a capital of
£610,000, consisting of 500,000 £.1 shares and 200,000 1/- shares, was
formed in order to purchase the Hume world patents from Hume Bros, and
to promote their sale throughout the following countries: Germany,
Holland, Portugal., Mexico, Brazil, Argentine, Norway, Sweden, Italy,
Spain, Rumania, Switzerland, Chile, Uruguay, Peru, Bolivia, Paraguay,
2Venezuela, and Colombia.
However, even as early as 1921, W.R. Hume was regretful of his 
association with the London company, as the Hume Pipe Company minutes 
reveal. A 'Letter from Mr. W.R. Hume, London, was read in which he 
intimated that in view of the small progress made by the Hume Pipe and 
Concrete Construction Company Ltd, he thought that it would be
A.N.U., 32/9/5, 'Important Worldwide Industry Born in South 
Australia', p.2.
2 A.N.U., 32/9/1, a copy of this agreement can be found in an envelope 
marked 'W.R. Hume Esq., Flinders St, Adelaide, Australia'.
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advisable for the company to sell its holding (15,000 shares at £1,
fully paid)'.  ^ The London company was not promoting the Hume process
actively enough to satisfy W.R. Hume's ambition. Although the
Australian company did not sell its shares, it spent the following
three years attempting to alternatively manipulate or come to agreement
with the London company in order to more actively transmit the Hume
process to the rest of the world. In 1923, a director, Robert
Nettlefold, proceeded to London, 'with regard to the formation of a
2company for the purpose of acquiring Hume World Rights'. However, 
this attempt was unsuccessful, and was followed up in 1924 by a visit 
to London of the former's brother, T.S. Nettlefold, who was the 
company's general manager. At one stage Nettlefold was negotiating to 
buy the London company, but he finally decided that if this was 
achieved, 'The matter of finding the necessary working capital in3Australia would... present difficulties'. Instead he obtained, after
considerable negotiation, an agreement authorising the Australian
company to act as sole agent for the London company for the sale of the
4world patent rights. With the sale of a patent, less than half the 
contract price was to be paid in cash and the remainder in the form of 
a royalty calculated as 2^ per cent of the foreign company's turnover. 
Of the cash obtained from such a sale, two-thirds was to be paid to the 
London company, as well as all the royalties and two-thirds of any 
shares in the foreign company. It was also agreed that the costs 
involved in the sale of these patents should be shared by the London 
(two-thirds) and the Australian (one-third) companies. This 
arrangement was to remain legally binding for twenty years on the 
condition that the Australian company sold licences to the value of 
£50,000 during the first three years, and £100,000 after ten years.
A.N.U., 116/8, Hume Pipe Co. (Aust.) Ltd Minute Book, 1920-22, p.2,
8 April 1921. (My emphasis.)
2 A.N.U., 32/7/1, vol.2, copy of Hume Pipe Co. (Aust.) Ltd Minute Book 
for 28 August 1923.
 ^M.H.O., Hume Pipe Co. (Aust.) Ltd Minute Book, 1922-1943 (No.DlO),
4 July 1924, par.528.
4 A.N.U., 116, legal documents box, agreements dated 1 October 1924 
and 4 November 1924,
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I I  was o n l y  t h i s  agency  a g re e m e n t  t h a t  p r e v e n t e d  W.R. Hume
t e r m i n a t i n g  h i s  a s s o c i a t i o n  w i t h  t h e  London company. At l a s t  he f e l t
t h a t  t h e  Hume p r o c e s s  would g e t  t h e  p ro m o t io n  i t  d e s e r v e d ,  even though
Hume P i p e ’s s h a r e  o f  t h e  t r a n s a c t i o n s  was l i m i t e d  t o  o n e - s i x t h  of  t h e
v a l u e  o f  t h e  p a t e n t s  s o l d .  P r i o r  t o  1924 t h e  E n g l i s h  company had s o l d
t h e  Hume r i g h t s  i n  England  (by 1923 t h e  S t a n t o n  I ronw orks  i n
N o t t ingham  had i n s t a l l e d  f o u r  Hume c e n t r i f u g a l  machines*-) ,  F r a n c e  and
Germany, w h i l e  t h e  A u s t r a l i a n  company had c o n c lu d e d  a g re e m e n t s  i n
South  A f r i c a  and I n d i a ,  Under t h e  new agency  c o n t r a c t  a company ( t h e
American Hume P ipe  Company) was e s t a b l i s h e d  i n  D e t r o i t  i n  1925 t o
d i s p o s e  o f  Hume's p a t e n t s  i n  t h e  U . S . A , , and s a l e s  were  r e a l i s e d  i n
Hawai i ,  t h e  P h i l i p p i n e  I s l a n d s ,  B r i t i s h  Colombia ,  S o u t h e rn  C a l i f o r n i a ,
South  and N or th  D a k o ta ,  and J a p a n  d u r i n g  1925 /26 ,  and i n  Canada ,
f u r t h e r  s t a t e s  i n  t h e  U . S . A . ,  and t h e  p r i n c i p a l  South  American
2
R e p u b l i c s  d u r i n g  t h e  f o l l o w i n g  y e a r .  L . J .  C l i f f o r d  was r e s p o n s i b l e
f o r  t h i s  s i d e  o f  t h e  b u s i n e s s ,  a l t h o u g h  from t im e  t o  t im e  R o b e r t  and
T .S ,  N e t t l e f o l d  and W.R. Hume to o k  p a r t  i n  o v e r s e a s  n e g o t i a t i o n s .
However , t h i s  a g re e m e n t  was s h o r t - l i v e d ,  a s  i n  May 1928 t h e  London
company d e c id e d  t o  t e r m i n a t e  t h e  a g re e m e n t  due  t o  W.R. Hume’ s f a i l u r e
3
t o  meet  t h e  s a l e  c o n d i t i o n s .  Hume was a n x io u s  t h a t  t h e  A u s t r a l i a n
company s h o u ld  r e t a i n  t h e  a g e n c y ,  and a f t e r  f u r t h e r  n e g o t i a t i o n
c o n c lu d e d  a n o t h e r  a g re e m e n t  i n  Sep tem ber ,  i n v o l v i n g  new s a l e s  
4
c o n d i t i o n s .  N e e d l e s s  t o  s a y ,  w i t h  t h e  deve lo pm en t  o f  w or ld  
d e p r e s s i o n  soon a f t e r ,  t h e  a g re e m e n t  once a g a i n  f e l l  i n t o  a b e y an c e .
Not o n ly  d i d  t h e  s a l e  o f  p a r e n t s  c e a s e  d u r i n g  t h e  d e p r e s s i o n ,  so 
too  d i d  r o y a l t y  and d i v i d e n d  payments  owing on t h o s e  a l r e a d y  s o l d .
As C l i f f o r d  remarked  t o  W a l t e r  Hume i n  t h e  m i d - t h i r t i e s ,  ’We a r e  n o t  
r e c e i v i n g  any r o y a l t i e s  f rom any o f  t h e  companies  o p e r a t i n g  t h e  o l d
R.C.  M a r c e l l u s ,  'R e po r t  on C o n c r e t e ,  S t e e l  and C a s t - I r o n  P i p e s . . . '  
p . 1 5 ,  ( u n p u b l i s h e d  r e p o r t  o f  ' i n f o r m a t i o n  o b t a i n e d  d u r i n g  a v i s i t  
t h ro u g h  t h e  U n i t e d  S t a t e s  and E ng la n d '  f rom 10 A p r i l  t o  31 J u l y  1923) .  
Copies  h e l d  by Humes L td  and m y s e l f .
2
See Hume P ip e  Co. ( A u s t . )  L t d ' s ,  Annual  D i r e c t o r s '  R e p o r t .
 ^ M.H.O. ,  Hume P i p e  Co. ( A u s t . )  L td  M inu te  Book, 1922-1943,  24 May 
1928,  p a r . 773.
4
I b i d , ,  25 September  1928.
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patents at present'.^ This was largely due to the depressed economic
conditions existing overseas. However, one company, in South Africa,
was enjoying a considerable amount of success, but avoided paying a
dividend on the ordinary shares held by Hume Pipe by annually writing
2down the value of their patent rights.
The London company claimed that Hume Pipe Co. (Aust.) Ltd was
liable to the full extent of these payments, and threatened to initiate
legal proceedings. W.R, Hume decided, therefore, to remove this source
of interference to his plans for overseas expansion. In March 1932 the
Hume Pipe directors set aside £5,000 in order to purchase a controlling
3share of Hume Pipe and Concrete Constructions Co. Ltd. This bid
proved unsuccessful, therefore W.R. Hume, whilst in London in July
1935, attempted to force the directors to realise the company's assets
and to distribute the proceeds to the shareholders. However, on
reviewing the position still further he came to the conclusion that all
4its future threats could be safely ignored.
Hume had at least learnt something from the Hume Pipe and Concrete 
Constructions Co. Ltd debacle - he decided to form his own company to 
promote the sale of steel pipe patents. His first proposal made along
t
these lines was as early as August 1923, to which the directors agreed, 
but due to insufficient finance he was unable to put it into operation. 
Walter was not successful in this matter until December 1927, when the 
Steel Pipe and Lining (Humes) Co. was formed. This company had an 
authorised capital of £1,000,000 of which £500,000 (all the ordinary 
shares) were transferred to Hume Steel. Preference shares in this 
company were not made available to the public, but were purchased from 
time to time by Hume Steel with funds advanced for that purpose from 
Hume Pipe. This company financed the sale of Hume's steel pipe patent 
rights in those countries where the concrete pipe patents had already 
been disposed. In addition to handling all the Hume Steel pipe
A.N.U., 32/12/9, Clifford/W.R. Hume, 24 July 1935.
 ^M.H.O., Hume Steel Minute Book, 1923-1943, 17 April 1936, par.394.
 ^Ibid., 23 March 1932, par.902.
4 A.N.U., 32/9/1, 'Report since Leaving Melbourne in July 1935',
26 February 1936, pp.9-10.
A.N.U. , 32/7/1, vol.2, copy of Hume Pipe Minutes for 30 August 1923.
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p a t e n t s ,  i t  a l s o  t o o k  o v e r  a l l  t h e  c o n c r e t e  p i p e  p a t e n t s  a f t e r  t h e  
l a p s e  of  t h e  agency a g re e m e n t  w i t h  t h e  London company i n  t h e  e a r l y  
t h i r t i e s .  A l though  S t e e l  P ip e  and L i n i n g  Company s u c c e s s f u l l y  
p r o p a g a t e d  t h e  g o s p e l  a c c o r d i n g  t o  Hume, t h e  c o n v e r s i o n  was c e r t a i n l y  
n o t  p r o f i t a b l e .  I n  March 1934,  W.R. Hume commented: ' I n  t h e  S t e e l
P ip e  and L i n i n g  Co. i n  which  a l a r g e  p r o p o r t i o n  of  t h e  Hume S t e e l  
c a p i t a l  i s  i n v e s t e d ,  t h i s  has  so f a r  n o t  p ro v ed  p r o f i t a b l e . ' ' * '  T h i s  
s i t u a t i o n  had n o t  be e n  improved upon by t h e  end o f  t h e  d e c ad e .  
However , one i s  t em p te d  t o  b e l i e v e  t h a t  h i s  main  a m b i t i o n  had be e n  
a c h i e v e d  i n  s p i t e  o f  t h e  l a c k  o f  f i n a n c i a l  s u c c e s s .
As has  b e e n  s u g g e s t e d ,  W.R. Hume r e a l i s e d  a t  l e a s t  a s  e a r l y  as  
1921 t h a t  t h e  mere d i s p o s a l  o f  p a t e n t  r i g h t s  was n o t  an e f f e c t i v e  no r  
a p r o f i t a b l e  way o f  t r a n s m i t t i n g  t h e  Hume p r o c e s s  t o  o t h e r  p a r t s  of 
t h e  w o r l d .  T h e r e f o r e  i t  may be  s i g n i f i c a n t  t h a t  i n  1922 and 1923 t h e  
Hume o r g a n i s a t i o n  e x te n d e d  i t s  o p e r a t i o n s  t o  b o t h  S i n g a p o r e  and New 
Z e a la n d .  Whatever  t h e  c o n n e c t i o n  may b e ,  by t h e  e a r l y  t w e n t i e s  t h e  
p r e s t i g e ,  m a n a g e r i a l  and f i n a n c i a l  r e s o u r c e s  o f  t h e  Hume o r g a n i s a t i o n  
had grown s u f f i c i e n t l y  t o  make l i m i t e d  o v e r s e a s  e x p a n s i o n  p o s s i b l e .
While  i n  England  d u r i n g  h i s  1920-22 t r i p ,  W.R. Hume o b t a i n e d  a 
s i x  m on th s '  o p t i o n  i n  F e b r u a r y  1921 to  p u r c h a s e  t h e  r i g h t s  f o r  t h e
Malay S t r a i t s  and Siam, from t h e  Hume P i p e  and C o n c r e t e  C o n s t r u c t i o n s
2
Co. When he a r r i v e d  ba c k  i n  A u s t r a l i a  he  u r g e d  e x e r c i s i n g  t h e  r i g h t
3
of  t h i s  o p t i o n  and t h e  e s t a b l i s h m e n t  o f  a works i n  t h a t  a r e a .  T h i s
was a g r e e d  t o  by t h e  d i r e c t o r s  and f o u r  months l a t e r  i t  was d e c id e d
to  form a s u b s i d i a r y  company,  t h e  S i n g a p o r e  Hume P i p e  Co. L t d ,  to
o p e r a t e  i n  t h e  S t r a i t s  S e t t l e m e n t s  and t h e  F e d e r a t e d  Malay S t a t e s .
F l o t a t i o n  of  a new company was p r e f e r r e d  to  t h e  e s t a b l i s h m e n t  of  a
b r a n c h  o f  t h e  A u s t r a l i a n  company i n  t h i s  a r e a ,  b e c a u s e  i t  was f e l t
t h a t  a l l  a v a i l a b l e  c a p i t a l  would be  r e q u i r e d  f o r  deve lopm en t  i n
A u s t r a l i a ,  and t h a t  t h e  te rm s  o f  t h e  l i c e n c e  ag re e m e n t  p r e v e n t e d  t h e
4
company becoming d i r e c t l y  i n v o l v e d  i n  t h e  S i n g a p o re  a r e a .
A .N .U . ,  3 2 / 1 2 / 7 ,  W.R. H u m e / C l i f f o r d ,  15 March 1934, p . l .  
 ^ A .N .U . ,  1 1 6 / 8 ,  M inu te  Book 1920-22 ,  p . 5 9 .
 ^ I b i d . ,  13 March 1922,  p . 1 2 4 .
I b i d . ,  p p .1 4 4 - 5 .
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The Singapore Hume Pipe Co. Ltd had a nominal capital of £100,000
in £1 shares, of which 40,000 were initially issued to the public, and
a further .10,000, regarded as fully paid, were transferred to the Hume
Pipe Co. (Aust.) Ltd. In addition, £5,000 in cash was paid to the
Australian company for its efforts in obtaining the licence and
municipal contracts, and Hume Pipe supplied the required plant at a net
profit of 25 per cent.^ Control of the company was exercised from
Melbourne by the Hume Pipe Co. (Aust.) Ltd's board of directors (with
the exception of Sir John Monash). Some time later the company's name
was changed to Hume Pipe (Far East) Ltd, and in September 1938, after a
reorganisation, it became known as Hume Industries (Far East) Ltd. The
1938 reorganisation was undertaken by head office in order to avoid
paying income tax to the Commonwealth Government, by registering the
company in, and managing it from, Singapore. To achieve this the Hume
Pipe Co. (Aust.) Ltd increased its authorised capital by 500,000
shares, of which 112,000 were cumulative preference shares at 7% per
cent. These preference shares were used solely for the purpose of
purchasing a majority of the existing Hume Pipe (Far East) stock, at
the rate of one Far East share for one-and-a-half Hume Pipe Co. (Aust.)
2Ltd preference shares.
Hume Steel also extended its operations to South East Asia during 
the twenties. An agreement was entered into by Hume Steel Ltd and 
Singapore Hume Pipe Co. Ltd in November 1927, in order to undertake the 
production of steel pipes in Singapore. Under the terms of this 
agreement Hume Steel was to provide technical information, qualified 
staff, the plant at actual cost, and half the working capital. In
3return for these services Hume Steel was to receive half the profits.
Before this agreement was terminated in October 1933, with the sale of
Hume Steel's interest to Hume Pipe (Far East) Ltd, operations of this
4joint concern had spread to Hong Kong and Shanghai.
Ibid,, pp.145 and 153.
2 A.N.U., 32/9/1, draft of a letter written by W.R. Hume, to be signed 
by Cussen, to the Hume Pipe (Far East) Ltd shareholders, pp.1-2.
 ^M.H.O., Hume Steel Minute Book, 1923-1943, 1 November 1927, par.135.
 ^ Ibid., 1 October 1933, par.308.
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A l th o u g h  Hume P i p e  d i d  n o t  e s t a b l i s h  a b r a n c h  i n  New Z e a la n d  u n t i l  
1923, t h e  p o s s i b i l i t y  was d i s c u s s e d  a t  t h e  f i r s t  f o rm a l  m e e t in g  o f  t h e  
company’ s d i r e c t o r s  i n  August  L920.^ P o s s i b l y  t h i s  deve lopment  had 
be e n  i n i t i a t e d  by W.R. Hume, b u t  t h e r e  i s  no e v id e n c e  a v a i l a b l e  to  
s u p p o r t  o r  deny t h i s  a s s e r t i o n .  I n  a d d i t i o n ,  Hume S t e e l  L td  had 
e x te n d e d  o p e r a t i o n s  t o  t h a t  c o u n t r y  by t h e  end o f  t h e  d ecade  -  1929.
I n  b o t h  i n s t a n c e s  t h e  New Z e a la n d  f a c t o r i e s  w ere  an e x t e n s i o n  o f  t h e  
A u s t r a l i a n  com pan ies .  T h i s  s i t u a t i o n  rem ained  unchanged  u n t i l  1951, 
when b o t h  t h e  c o n c r e t e  and s t e e l  p i p e - m a k i n g  a c t i v i t i e s  were  combined 
and g i v e n  t h e  s t a t u s  o f  an i n d e p e n d e n t  s u b s i d i a r y  c a l l e d  Hume 
I n d u s t r i e s  (N .Z .)  L t d .
T a b l e  2-1
Net  P r o f i t s  o f  S i n g a p o re  Hume P ip e  Company 
and New Z e a la n d  B ranches  of  Hume P i p e  Co.
(Aus t)  L td  
(£)
1922 /23 -1938 /39
S i n g a p o r e New Z e a la n d
1922/23 - 3,529
1923/24 9 ,59  5 10,523
1924/25 1,482 20,425
1925/26 8 ,034 16,611
1926/27 7 ,800 21,771
1927/28 11,301 22,135
1928/29 11,699 32,473
1929/30 12,074 26 ,980
1930/31 18,310 15,399
1931/32 186 55
1932/33 9 ,917 343
1933/34 4 ,007 10,459
1934/35 1,610 18,023
1935/36 14,345 13,607
1936/37 14,435 20,132
1937/38 15 ,873 13,899
1938/39 N. A. 54 ,304
SOURCE: P r o f i t  and Loss  S t a t e m e n t s  A . N . U . , 3 2 / 6 .
The s u c c e s s  o f  t h e  S i n g a p o r e  and New Z ea land  f a c t o r i e s ,  as  
r e f l e c t e d  i n  p r o f i t s  e a r n e d  ( T a b le  2 - 1 ) ,  p o s s i b l y  enc ou ra ge d  t h e  
d e s i r e  t o  u n d e r t a k e  m a n u f a c t u r i n g  i n  o t h e r  p a r t s  o f  t h e  w o r l d .
However ,  companies  w ere  a l r e a d y  o p e r a t i n g  t h e  Hume p r o c e s s  o r  an 
e f f e c t i v e  a l t e r n a t i v e  in  m o s t  o f  t h e  d e v e lo p e d  o r  more p o l i t i c a l l y  s t a b l e
1 A . N . U . , 1 1 6 /8 ,  M inu te  Book 1920-22 ,  10 Augus t  1920, p .1 0 .
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c o u n t r i e s .  E n t r y  i n t o  t h e s e  f i e l d s  was e i t h e r  r e s t r i c t e d  by p a t e n t  
r i g h t s  o r  would have  met  w i t h  e s t a b l i s h e d  c o m p e t i t i o n .  But W.R. Hume's 
d e t e r m i n a t i o n  t o  expand h i s  o r g a n i s a t i o n ' s  a c t i v i t y  was a s p u r  t o  h i s  
i n g e n u i t y .  At l e a s t  as e a r l y  as F e b r u a r y  1936 he  had  d e c id e d  to  form a 
company i n  London,  wh ich would t e n d e r  f o r  c o n t r a c t s  i n  a l l  u n l i c e n s e d  
c o u n t r i e s ,  b u t  p a r t i c u l a r l y  i n  t h o s e  p o l i t i c a l l y  l e s s  s t a b l e  p a r t s  of 
t h e  w o r l d  -  namely Egypt ,  P a l e s t i n e  and A f r i c a  ( e x c l u d i n g  South 
A f r i c a ) .  I n  h i s  own w ords :
I  am v e ry  much i n  f a v o u r  o f  t h e  f o r m a t i o n  o f  a company i n  
London t o  c a r r y  on t h e  c o n t r a c t i n g  b u s i n e s s  i n  many p a r t s  of 
t h e  w o r l d  where  i t  i s  i n a d v i s a b l e  t o  p u t  down pe rm anen t  p l a n t s ,  
o r  a r r a n g e  r o y a l t i e s ,  t h e  o b j e c t  b e i n g  to  make a p r o f i t a b l e  
b u s i n e s s  by u n d e r t a k i n g  o n ly  p r o f i t a b l e  c o n t r a c t s .  Such a 
company would a l s o  be an i m p o r t a n t  f a c t o r  i n  t h e  m a i n t a i n i n g  
of  a c o n t r o l  o r  p o l i c i n g  i n  a l l  t h e  c o u n t r i e s  where  our  
r o y a l t y  a g re e m e n ts  a r e  e x i s t i n g . 1
Once a c o n t r a c t  had  b e e n  o b t a i n e d ,  t h e  r e q u i r e d  p l a n t  was t o  have  be e n
2
t r a n s p o r t e d  t o  t h e  a r e a  and removed a g a i n  a t  i t s  c o m p l e t i o n .
Through t h i s  p r o p o se d  company W.R. Hume hoped t o  e m u la te  t h e
s u c c e s s  a c h i e v e d  i n  S in g a p o re  and New Z e a l a n d ,  and t o  d e r i v e  some
b e n e f i t  f rom p r e v i o u s  e x p e n d i t u r e  i n v o l v e d  i n  s e l l i n g  p a t e n t  r i g h t s
o v e r s e a s .  However ,  t h i s  company n e v e r  e v e n t u a t e d ,  d e s p i t e
c o n s i d e r a b l e  p l a n n i n g  and e x p e n d i t u r e .  In  A p r i l  1936 W.R. Hume
s u g g e s t e d  t h a t  C l i f f o r d  p r o c e e d  t o  London t o  a r r a n g e  f o r  t h e  f o r m a t i o n  
3
o f  t h i s  company. T h i s  h e  d i d ,  and i n  Ju n e  1937, Hume j o i n e d  him to
t a k e  c h a r g e  o f  n e g o t i a t i o n s  w i t h  a London f i n a n c e  f i r m .  U l t i m a t e l y
t h e s e  n e g o t i a t i o n s  w e re  u n s u c c e s s f u l  as  t h e  t e rm s  on w h ich  f i n a n c e
c o u ld  have  been  o b t a i n e d  would have  mean t  t h e  s u b m i s s io n  of  c o n t r o l
o f  t h e  A u s t r a l i a n  b u s i n e s s  t o  t h e  p r o p o s e d  E n g l i s h  company.
A l t e r n a t i v e l y  i t  was d e c i d e d  t o  i s s u e  150,000  o f  Hume S t e e l ’ s r e s e r v e
4
s h a r e s  t o  London s h a r e h o l d e r s .  However ,  t h i s  was p r e v e n t e d ,  i n i t i a l l y  
by a s lump i n  t h e  London and New York s t o c k  m a r k e t s  a f t e r  September
A . N . U . , 3 2 / 9 / 1 ,  'R e p o r t  s i n c e  L e a v in g  Melbourne  i n  J u l y  1 9 3 5 ' ,
26 F e b r u a r y  1936, p . 2 1 .
 ^ A . N . U . , 3 2 / 9 / 1 ,  'T he  Hume C o n t r a c t i n g  Company' ,  18 A p r i l  1936.
3
M.H.O. ,  Hume S t e e l  M inu te  Book, 9 A p r i l  1936,  p a r . 388.
^ A .N .U . ,  3 2 / 7 / 1 0 ,  W.R. Hume/Cussen ,  16 Ju n e  1937, p . 3  and 3 2 / 1 2 / 1 0 ,  
l e t t e r s  by Hume, C l i f f o r d ,  and C u s s e n ,  J u n e - J u l y  1937.
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1937, and f i n a l l y  by t h e  o u t b r e a k  o f  war  i n  Europe.'*'
IV C o n c l u s i o n s
T h e re  can  be  l i t t l e  doub t  t h a t  t h e  deve lo pm en t  o f  Hume e n t e r p r i s e s  
be tw e en  1910 and 1940 was m a in ly  d i r e c t e d  by W.R. Hume. I t  w i l l  be  
n e c e s s a r y  to  t a k e  i n t o  c o n s i d e r a t i o n  t h e  r e l a t i v e l y  m in or  i n f l u e n c e  
t h a t  t h e  o t h e r  d i r e c t o r s  may have  had  upon h im,  b u t  i n  e x p l a i n i n g  th e  
f i r m ' s  growth  an e x a m i n a t i o n  w i l l  have  t o  be made o f  t h o s e  f a c t o r s  
which  m o t i v a t e d  h i s  de ve lopm en t  d e c i s i o n s .  I t  was h i s  a m b i t i o n  and 
a b i l i t i e s  which  a c c o u n t e d  f o r  t h e  a t y p i c a l  b e h a v i o u r  o f  t h i s  f i r m .
A f t e r  h i s  d e a t h  Hume e n t e r p r i s e s  r e s e m b le d  most  o t h e r  A u s t r a l i a n  f i r m s  
which  depended  upon i m p o r t e d  t e c h n o l o g y  f o r  growth  ( t h r o u g h  p r o d u c t  
d i v e r s i f i c a t i o n )  and i n c r e a s e d  p r o d u c t i v i t y .
Did management  a c t  as  a c o n s t r a i n t  on growth? A d e f i n i t i v e  
answer c a n n o t  be  g i v e n  a t  t h i s  s t a g e ,  b u t  a number of  s u g g e s t i o n s  can 
be  o f f e r e d  which w i l l  be  d e v e lo p e d  i n  more d e t a i l  as  t h i s  s t u d y  
p r o g r e s s e s .  In  t h i s  c h a p t e r  i t  h a s  b e e n  d e m o n s t r a t e d  t h a t  W.R. Hume 
was w i l l i n g  and a b l e  to  r e c o n s t r u c t  h i s  o r g a n i s a t i o n  i n  1920,  by 
i n t r o d u c i n g  s p e c i a l i s a t i o n  o f  t h e  m a n a g e r i a l  f u n c t i o n ,  t h e r e b y  
t r a n s f o r m i n g  i t  f rom a s m a l l  l o c a l  f i r m  t o  a medium s i z e  n a t i o n a l  
c o n c e r n .  Hume's s u c c e s s  i n  making t h i s  c r i t i c a l  t r a n s f o r m a t i o n  was 
f u r t h e r  d e m o n s t r a t e d  by  de ve lopm en ts  i n  1922 and 1923. I n  1922 
m a n u f a c t u r i n g  o p e r a t i o n s  w ere  e x t e n d e d  o v e r s e a s  to  S i n g a p o r e ,  and i n  
1923 f a c t o r i e s  w ere  e s t a b l i s h e d  i n  New Z e a la n d  and t h e  p r o d u c t  b a s e  
was d i v e r s i f i e d .  In  a m a t t e r  o f  t h r e e  y e a r s  a  s m a l l ,  l o c a l ,  s i n g l e ­
p r o d u c t  f i r m  had become a m u l t i - p r o d u c t  c o n c e r n  w i t h  f a c t o r i e s  
t h r o u g h o u t  A u s t r a l i a ,  New Z e a la n d  and S o u t h - E a s t  A s i a .  The 
o r g a n i s a t i o n a l  a c h ie v e m e n t  b e h in d  t h i s  t r a n s f o r m a t i o n  i s  c o n s i d e r a b l e  
f o r  two r e a s o n s .  In  t h e  f i r s t  p l a c e  t h e  v e r y  f a c t  t h a t  t h i s  r a p i d  
growth  c o u ld  be p l a n n e d  and e x e c u t e d  s u c c e s s f u l l y  i s  e v i d e n c e  t h a t  t h e  
o r g a n i s a t i o n a l  r e c o n s t r u c t i o n  was a s u c c e s s .  S e c o n d ly ,  t h i s  change  
from a s m a l l  l o c a l  f i r m  to  a medium s i z e  n a t i o n a l  and i n t e r n a t i o n a l  
c o n c e r n  i s  u s u a l l y  t h e  c r i t i c a l  g rowth  p h a s e .  As P r o f e s s o r  P e n r o s e  
has  s a i d :  ' . . . t h e  g rowing  s m a l l  f i r m  i n e v i t a b l y  r e a c h e s  a c r i t i c a l
A . N . U . , 3 2 / 1 2 / 1 0 ,  C l i f f o r d / C u s s e n ,  21 O c t o b e r  1937;  3 2 / 1 2 / 1 1 ,  
C l i f f o r d / C u s s e n ,  18 May 1938,  p . 3 .
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p o i n t  where  t h e  m a n a g e r i a l  s e r v i c e s  a p p r o p r i a t e  f o r  t h e  e f f i c i e n t
o r g a n i s a t i o n  of  p r o d u c t i o n  and d i s t r i b u t i o n  on a s m a l l  s c a l e  a r e  no
l o n g e r  s u f f i c i e n t ' . ^  A lso  Dr Kyoko S h e r i d a n  has  shown,  t h a t  a t  t h i s
s t a g e  many A u s t r a l i a n  f i r m s  have  f a l t e r e d  b e c a u s e  e i t h e r  t h e i r  owner-
f o u n d e r s  were  u n w i l l i n g  ( o r  u n a b l e )  to  s u r r e n d e r  c o n t r o l  by c r e a t i n g  a
2
p u b l i c  company, o r  t h e y  t r i e d  and f a i l e d .  I n  t h e  f i r s t  i n s t a n c e ,
t h e s e  f i r m s  r e t a i n e d  t h e i r  s m a l l - s c a l e  s t a t u s  and i n  t h e  s e c o n d ,  they
l o s t  t h e i r  i d e n t i t y .  I n  t h i s  c o n t e x t  i t  i s  i n t e r e s t i n g  t o  r e c o r d
Mr C.R.  Hume's e x p l a n a t i o n  o f  why h e  and h i s  b r o t h e r s  d i d  n o t  e x te n d
t h e  o p e r a t i o n  o f  W.R. Hume Pty  L td  t h r o u g h o u t  A u s t r a l a s i a  d u r i n g  t h e
1950 ' s  as  t h e i r  f a t h e r  had  done a g e n e r a t i o n  b e f o r e :
As f a r  as s t e e l  p i p e s  and s t e e l  f a b r i c a t i o n  w e re  c o n c e r n e d ,  
we w e re  f a r  a d v a n c e d ,  and w e re  a b l e  t o  d i c t a t e  t h e  te rms  
w i t h  r e g a r d  t o  any c o n t r a c t  w h ic h  we s e r i o u s l y  w a n te d .
Only l a c k  o f  c a p i t a l  h i n d e r e d  o u r  p r o g r e s s  and we were  
n o t  w i l l i n g  t o  'g o  p u b l i c '  and t h e r e b y  l o s e  c o n t r o l  and 
i n c e n t i v e .3
Much of  W a l t e r  Hume's s u c c e s s  as  an e n t r e p r e n e u r  was due t o  h i s  
a b i l i t y  t o  r e t a i n  c o n t r o l  of  t h e  b u s i n e s s  even  though he  d i d  n o t  own 
a m a j o r i t y  o f  s h a r e s .  I t  i s  s i g n i f i c a n t  t h a t  once  t h e  d o m in a t in g  
p e r s o n a l i t y  o f  W.R. Hume was removed th r o u g h  d e a t h ,  t h e  Hume f a m i l y  
l o s t  i t s  c o n t r o l  o f  t h e  f i r m .
I t  s h o u l d  be  e m p h a s i se d  t h a t  W.R. Hume's a t t e m p t  to  promote  t h e  
a d o p t i o n  of  h i s  i n n o v a t i o n s  o v e r s e a s  d i d  consume a c o n s i d e r a b l e  amount 
o f  t h e  m anagem en t 's  t i m e .  Hume and t h e  o t h e r  d i r e c t o r s  were  a b s e n t  
f rom A u s t r a l i a  f a i r l y  f r e q u e n t l y  i n  Eu rope ,  N o r th  A m er ica ,  A s i a  and 
New Z e a la n d .  Whi le  W.R. Hume c o n t i n u e d  to  d i r e c t  a c t i v i t y  when 
a b r o a d ,  t h e  e x e c u t i v e  b u r d e n  was s h o u l d e r e d  by t h e  h a r d - w o r k i n g  and 
e f f i c i e n t  s e c r e t a r y ,  J . A .  Cussen .  However ,  f o r  a number o f  r e a s o n s  i t  
does  no t  a p p e a r  t h a t  t h i s  d i v e r s i o n  Of m a n a g e r i a l  s e r v i c e s  l i m i t e d  t h e  
g rowth  o f  m a n u f a c t u r i n g  i n  A u s t r a l i a  e x c e p t  p o s s i b l y  i n  t h e  l a s t  few 
y e a r s  o f  t h e  w ar .  F i r s t l y ,  t h e  e v i d e n c e  p r e s e n t e d  i n  t h i s  c h a p t e r  
d e m o n s t r a t e s  t h a t  a number o f  Hume's p l a n s  f o r  o v e r s e a s  e x p a n s i o n  w ere
Growth of  t h e  F i r m , op .  c i t . , p . 1 6 2 .
2
'Growth  of  t h e  Fi rm i n  A u s t r a l i a '  [ i n  t h e  p o s t - W o r l d  War I I  p e r i o d ] , 
u n p u b l i s h e d  Ph.D.  t h e s i s ,  Economics D e p a r tm e n t ,  U n i v e r s i t y  of  
A d e l a i d e ,  J u l y  1970,  p p . 112-13 .
3
P r i v a t e  c o r r e s p o n d e n c e  from Mr C.R.  Hume, 25 Augus t  1971,  p . 2 .
(My e m p h a s i s . )
42
abandoned  due t o  l e g a l  c o m p l i c a t i o n s  o r  l a c k  o f  f i n a n c e .  T h i s  s u g g e s t s  
t h a t  m a n a g e r i a l  r e s o u r c e s  w h ich  w e r e  a v a i l a b l e  f o r  t h e s e  p r o j e c t s  
c o u l d ,  on t h e  l a t t e r ' s  abandonment ,  have  b e e n  d e v o te d  t o  i n t e r n a l  
m a t t e r s .  S e c o n d ly ,  t o  answer  t h i s  q u e s t i o n  f u l l y  i t  i s  n e c e s s a r y  to  
t e s t  w h e t h e r  demand o r  o t h e r  f a c t o r  s h o r t a g e s  w e re  e x p e r i e n c e d  d u r i n g  
t h i s  p e r i o d .  I f  s o ,  t h e  s u p p ly  o f  m a n a g e r i a l  s e r v i c e s  would n o t  have  
a c t e d  as a c o n s t r a i n t  on growth  u n l e s s  d e f i c i e n c i e s  of  to p  management  
w e re  r e s p o n s i b l e  f o r  o t h e r  f a c t o r  s h o r t a g e s .  These  m a t t e r s  w i l l  be  
d i s c u s s e d  i n  d e t a i l  i n  C h a p t e r s  7 and 8 ,  b u t  i n  a n t i c i p a t i o n  i t  can  be  
s a i d  t h a t  t h e  s h o r t a g e  o f  f i n a n c e  and s k i l l e d  l a b o u r  ( f o r  s t e e l  -  b u t  
n o t  c o n c r e t e  -  p i p e  and m ac h in e r y  m a n u f a c t u r e )  r e s t r i c t e d  growth  i n  
A u s t r a l i a  be low t h a t  r a t e  w h ic h  W.R. Hume w i s h e d  t o  a c h i e v e .  A l s o ,  
d u r i n g  t h e  f i r s t  h a l f  o f  t h e  t h i r t i e s  t h e  main  f a c t o r  r e s t r i c t i n g  
g rowth  was t h e  slump i n  demand.  However ,  t h i s  does n o t  mean t h a t  
i n e f f i c i e n c i e s  due t o  m a n a g e r i a l  p rob lem s  d i d  n o t  a r i s e  w i t h  t h e  
g row th  o f  Hume e n t e r p r i s e s .  As t h e  f i r m  grew,  i t  e s t a b l i s h e d  
f a c t o r i e s  on a w i d e l y  s c a t t e r e d  b a s i s  t h r o u g h o u t  A u s t r a l i a  (due t o  t h e  
n a t u r e  o f  t h e  m a r k e t ) , making i t  i n c r e a s i n g l y  d i f f i c u l t  f o r  t h o s e  a t  
head  o f f i c e  t o  s u p e r v i s e  p r o d u c t i o n  e f f e c t i v e l y .  As M e l b o u r n e ' s  
c o n t r o l  became p r o g r e s s i v e l y  r e m o t e ,  t h e r e  a r e  s i g n s  t h a t  o v e r a l l  
e f f i c i e n c y  began  t o  d e c l i n e .  U n f o r t u n a t e l y  i t  i s  i m p o s s i b l e  t o  
m ea s u re  t h e  im pac t  o f  t h i s  i n f l u e n c e  upon t h e  d e c l i n e  i n  p r o d u c t i v i t y ,  
and i t  c a n n o t  be  documented  e x h a u s t i v e l y  due t o  i t s  e l u s i v e  n a t u r e .  
Only when t h e  l a c k  o f  c o n s t a n t  s u p e r v i s i o n  l e d  t o  c e r t a i n  e x c e s s e s  
which  s u b s e q u e n t l y  came t o  t h e  a t t e n t i o n  of  head  o f f i c e  and a p p e a r e d  
i n  t h e  company 's  c o r r e s p o n d e n c e  i s  i t  p o s s i b l e  t o  d e m o n s t r a t e  i t s  
e x i s t e n c e .  The l e s s  o b v io u s  and s l o w l y  d e v e l o p i n g  i n e f f i c i e n c i e s  
would  have  e s c a p e d  t h e  a t t e n t i o n  of  h e a d  o f f i c e  e n t i r e l y .  I t  i s  o n ly  
n e c e s s a r y  t o  g i v e  a few examples  o f  t h e s e  e x c e s s e s  t o  show t h a t  
i n e f f i c i e n c i e s  c o u ld  ha v e  d e v e l o p e d  u n n o t i c e d  by head  o f f i c e  and i n  
a l l  p r o b a b i l i t y  d i d  s o .  The m os t  g l a r i n g  c a s e  i s  t h e  d i s c o v e r y  i n  
t h e  m i d - t h i r t i e s  t h a t  t h e  Q u e e ns la nd  m anager  h a d ,  o v e r  a number o f  
y e a r s , drawn more t h a n  h i s  s a l a r y  ( i n  t h e  fo rm  of  m a t e r i a l s  and l a b o u r  
f o r  p r i v a t e  p r o j e c t s )  f rom t h e  firm.'*'  A n o th e r  example i s  f u r n i s h e d  by 
t h e  W este rn  A u s t r a l i a n  b r a n c h .  A r e p o r t  by t h e  g e n e r a l  manager
1 See c o r r e s p o n d e n c e  f o r  1935,  A.N.U.  3 2 / 2 2 / 2 4 - 5 .
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(T«S, N e t t l e f o l d ) ,  d a t e d  15 O c t o b e r  L928, compi led  a f t e r  a v i s i t  t o  
t h e  Sub iaco  f a c t o r y ,  t h a t  m a n u f a c t u r i n g  a c t i v i t i e s  were  n o t  b e i n g  
u n d e r t a k e n  e f f i c i e n t l y  due t o  t h e  i n a d e q u a t e  s u p e r v i s i o n  o f  t h e  works 
m anager .^ - T h i s  s i t u a t i o n  had a p p a r e n t l y  e x i s t e d  f o r  a number of  y e a r s .  
These  i n e f f i c i e n c i e s  r e s u l t e d  from d e f i c i e n c i e s  o f  low er  l e v e l  
management and w e r e  p roduced  by g rowth  on such  a w ide  g e o g r a p h i c a l  
b a s i s  .
1 A.N.U. , 32 /3 ,3 /5 ,  * 
15 O c to b e r  1928.
P r o g r e s s  R e p o r t N e t t l e f o l d / V e i t c h ,
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Chapter 3
HUMES IN THE AUSTRALIAN PIPE MARKET
Growth is determined by factors both internal and external to the 
firm, Therefore in this chapter, before turning to the firm itself, 
attention will be focused on the interaction of Hume enterprises with 
other sellers and buyers in the Australian pipe market. This will help 
to explain the pattern and nature of Humes’ growth, which has been 
examined in detail in the following chapters. The question which is 
central to this examination is: in what way did the growth of demand,
the structure of the market, and the conduct of pipe manufacturers in 
general condition the development of Hume enterprises? With this 
question in mind, the present chapter has been structured around these 
three aspects of the Australian pipe market. The first section 
involves a survey of the growth of public expenditure on the 
construction of water, sewerage, drainage, irrigation and hydro-electric 
facilities during the period 1910 to 1940, as this constituted the main 
market for the pipe industry. Also an attempt has been made to 
estimate the changing proportion of total demand for pipes that was 
supplied by local manufacturers, as this was the relevant demand for 
Humes, The second section, which is concerned with market structure, 
examines the fragmented nature of the market, the high degree of 
product differentiation (including pipes manufactured from concrete, 
iron, steel, wood-staves, and clay), and seller concentration. In the 
third section on market conduct, we have analysed price determination 
and price and non-price competition.
I Growth of Demand
Factory-produced pipes are, and have been, an important component 
in the construction of social overhead capital in both urban and rural 
areas. While being mainly employed in water supply, sewerage, 
drainage, Irrigation and hydro-electric systems, pipes are also used 
as culverts for roads and railway lines, and for the conveyance of oil 
and gas. Due to the absence of comprehensive data, this section will 
focus upon public expenditure on water, sewerage and hydro-electric
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facilities1, which generated the major demand for pipes in Australia 
during this period. In the first place a brief outline of the pattern 
and changing composition of demand has been undertaken. For this 
purpose the construction of facilities for water supply and sewerage 
disposal on the one hand, and hydro-electricity supply on the other 
have been discussed separately. As our concern is to identify demand 
in order to understand the actions and reactions of Hume enterprises, 
no attempt has been made to analyse the motivation behind public 
expenditures on these facilities. Secondly, an attempt has been made 
to determine the proportion of this demand which was supplied by local 
pipe manufacturers. In the absence of statistics on the output of 
pipes, an estimate has been made (based upon a large sample of public 
expenditures) of the value of pipes used in the construction of these 
facilities. By comparing changes in this series with changes in net 
imports, it is possible to gain an approximate idea of the growth in 
demand for locally produced pipes. It will be seen that through 
import replacement pipe manufacturers in Australia obtained a growing 
share of the market throughout this period.
Expenditure on Water and Sewerage Facilities
Public expenditure on water and sewerage in the period 1910 to
1940 was largely a response to a growing population, an increasing
concentration of this population in the urban areas of Australia, and
a growing demand f©r improved urban amenities. Between the censuses
of 1911 and 1947 Australia's population increased from 3.8 million to
7.6 million, with the percentage living in metropolitan areas
2increasing from 38.1 to 50.7. Dr W.A. Sinclair claims that urban 
growth had built up a backlog of demand by the turn of the century, 
for communal facilities such as water supply, sewerage and street 
improvement, and it was only during the 1890's that local government 
machinery had been set in motion to clear this backlog. As the 
twentieth century progressed this was achieved, and by the twenties
Unless otherwise stated this term also refers to drainage and 
irrigation.
2 Commonwealth Year Books. Also in 1947 an additional 18 per cent of 
the population lived in rural towns.
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resources were being channelled into providing the same facilities for 
newly developing suburban areas.^
Table 3-1
Total public expenditure 
(State, Commonwealth and local government) 
Water, sewerage and drainage 1910/11—1938/39
(£’000)
N.S.W. Vic. Qid. S. A. Tas. W.A. C/W Total
1910/11 1,207 881 172 382 38 Ill _ 2,791
1911/12 1,877 887 214 433 53 134 - 3,598
1912/13 2,682 1,130 184 588 109 434 - 5,127
1913/14 2,018 847 283 704 118 406 - 4,376
1914/15 1,767 1,028 408 725 115 312 - 4,355
1915/16 1 ,879 962 421 757 184 193 - 4,396
1916/17 1,979 693 405 734 147 104 - 4,062
1917/18 1,679 669 575 540 105 61 - 3,629
1918/19 1,519 768 576 652 118 42 - 3,675
1919/20 1,816 1,085 1,275 1,135 133 147 - 5,591
1920/21 2,613 1,532 1,136 1,650 161 381 - 7,473
1921/22 2,879 2,048 1,719 1,841 160 295 - 8,942
1922/23 3,127 2,165 1,875 2,161 168 312 - 9,808
1923/24 3,328 2,524 2,231 1,612 172 540 - 10,407
1924/25 3,625 3,044 1 ,971 1,514 167 810 - 11,131
1925/26 2,465 3,411 1,191 1,195 120 828 - 9,210
1926/27 2,540 3,260 1,336 1,710 87 611 - 9,544
1927/28 3,118 4,032 1,320 1,386 106 711 - 10,743
1928/29 2,994 3,878 1 ,137 1 ,170 42 718 - 9,939
1929/30 3,09 3 3,189 966 1,130 38 39 6 - 8,812
1930/31 4,555 2,451 566 516 63 200 - 8,351
1931/32 2,839 1,056 469 600 29 481 - 5,474
1932/33 2,731 1,410 609 817 70 737 - 6,374
1933/34 2,866 1,374 647 823 45 790 9 6,554
1934/35 5,234 1,520 955 773 33 1,058 11 9,584
1935/36 4,468 1,639 998 723 36 1,206 12 9,082
1936/37 5,615 1,632 1,024 742 85 1,121 11 10,230
1937/38 6,393 1,969 1,067 780 187 898 13 11,307
1938/39 3,426 2,396 1,014 792 231 864 15 8,738
SOURCE: see Appendix I iit end olE chapter
The response of public authorities (Commonwealth, State and local) 
to these demands (Table 3-1) during the period 1910/11 to 1938/39 is
W.A. Sinclair, 'Capital Formation', in Australian Economic 
Development in the Twentieth Century, (ed.) Colin Forster, (Aust. 
Publishing Co., Sydney, 1970), p.38.
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FIG . 3 -1 :  P u b l ic  E x p e n d itu re  on W a te r, S ew erage,
and D ra in a g e  F a c i l i t i e s ,  1 910 /11—1 9 3 8 /39 .
S e m i- lo g . s c a l e .
S o u rc e : T a b le  3 -1 .
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illustrated in figure 3-1.^ Expenditures (in terms of current prices) 
on water and sewerage facilities rose until the outbreak of World War 
I, stagnated during this conflict, and then increased dramatically once 
hostilities had been concluded. This acceleration of capital formation 
during the twenties continued until the middle of that decade, then 
levelled off until 1927/28, after which it declined. However, the 
depression did not cause these expenditures to decline as rapidly as in 
other areas of public and private investment, and although recovery was 
not rapid, the level of expenditure had by 1937/38 reattained that of 
the mid-twenties. It is interesting to observe that these expenditures 
as a percentage of total public capital formation in Australia were 
similar at the beginning and end of this period (approximately 13 per 
cent) and that they only diverged from this relative level during war 
(16-18 per cent) and depression (up to 27 per cent).
A survey of the nature and pattern of these expenditures is vital 
to an understanding of the growth of the pipe industry in general and 
Hume enterprises in particular. Two main developments can be observed 
in the period 1910 to 1940. Up to the twenties the State governments 
and public authorities were concerned to increase the level of services 
provided in the metropolitan areas, and then in the thirties to extend 
these to rural towns.
The distribution of funds between water supply and sewerage
differed greatly between Sydney and Melbourne. Sydney had begun a
sewerage system as early as 1853 and by 1890 the historical cost
amounted to £1,177,614, whereas Melbourne did not commence a similar 
2scheme until 1891. In attempting to bring their community services 
into line with those in Sydney, the M.M.B.W. concentrated its funds on 
sewerage work after 1890 to such an extent that by 1900/01 their 
historical capital cost (£3,307,764) just exceeded that of Sydney 
(£3,092,146), and by 1910/11 their sewerage facilities (£6,289,430)
The estimates for this figure come from: (a) N.G. Butlin, for State 
and Commonwealth governments, (b) my own estimates for local govern­
ment. The appendix discusses the sources and methods I have used.
These estimates constitute a considerable part of the research for this 
chapter and are discussed in Appendix I at the end of this chapter.
2 See Annual Reports of Melbourne and Metropolitan Board of Works 
(hereafter called M.M.B.W.) and [N.S.W.] Metropolitan Water Sewerage 
and Drainage Board (hereafter called Sydney Board).
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were  u n d o u b t e d l y  more c om prehens ive  t h a n  t h o s e  o f  t h e i r  n o r t h e r n  
c o u n t e r p a r t  ( £ 4 , 4 9 6 , 2 9 0 ) .  D e s p i t e  t h i s ,  sew erage  works c o n t i n u e d  to  
a b s o rb  t h e  m ajo r  p a r t  o f  t h e  B o a r d ’ s c o n s t r u c t i o n  funds  u n t i l  t h e  
e a r l y  t w e n t i e s .  J u s t  t h e  o p p o s i t e  o c c u r r e d  i n  Sydney,  w here  t h e  
p r o v i s i o n  o f  improved w a t e r  s u p p ly  f a c i l i t i e s ,  which  l a g g e d  b e h in d  
M e l b o u r n e ’s i n  t h e  e a r l y  1910’ s , ^  was of  more im m edia te  c o n c e r n ,  due 
t o  t h e  e f f e c t s  o f  d r o u g h t  b e tw e en  1904 and 1910. While  S y d n e y ' s  
e x p e n d i t u r e  on w a t e r  f a c i l i t i e s  s l i g h t l y  exceeded  t h o s e  on sew erage  
i n  t h e  f i r s t  h a l f  o f  t h e  1 9 1 0 ' s ,  i t  was a p p r o x i m a t e l y  t h r e e  t im e s  
g r e a t e r  d u r i n g  t h e  w a r ,  due t o  t h e  c o n s t r u c t i o n  o f  a dam on t h e  
Cordeaux R i v e r .  C o n s e q u e n t l y  be tw een  1910/11 and 1920/21 t h e  
( h i s t o r i c a l )  c a p i t a l  c o s t  o f  S y d n e y ' s  w a t e r  s u p p ly  f a c i l i t i e s  
i n c r e a s e d  from £ 5 , 4 2 0 ,8 1 3  t o  £ 1 0 , 3 2 3 , 2 5 2 ,  w h i l e  M e l b o u r n e ' s  o n ly  
i n c r e a s e d  from £ 4 , 0 1 4 ,5 0 6  t o  £ 5 , 0 8 0 , 3 4 2 .
D u r in g  t h e  t w e n t i e s  t h e  M.M.B.W. g r a d u a l l y  r e v e r s e d  t h e  p o l i c y  
which  i t  had p u r s u e d  s i n c e  1890; i t  began  t o  i n c r e a s e  e x p e n d i t u r e s  
on w a t e r  s u p p ly  r e l a t i v e  t o  sew erage  f a c i l i t i e s ,  so t h a t  by t h e  end 
of  t h e  t w e n t i e s  t h e  a n n u a l  v a l u e  of new w a te rw o rk s  c o n s t r u c t e d  was 
a lm o s t  d o u b l e  t h a t  o f  s ew erage  works .  At t h e  same t im e  i n  Sydney ,  
w a t e r  s u p p ly  c o n t i n u e d  t o  r e c e i v e  more a t t e n t i o n  t h a n  s e w e ra g e  due t o  
t h e  c o n s t r u c t i o n  of  t h e  Nepean Dam. On t h e  o t h e r  h a n d ,  d u r i n g  t h e  
s lo w e r  g rowth  o f  t h e  t h i r t i e s ,  e x p e n d i t u r e s  i n  b o t h  Sydney and 
M elb ourne  were d i v i d e d  e q u a l l y  be tw een  w a t e r  and s ew erage  w orks .
I n  t h e  n o n - m e t r o p o l i t a n  a r e a s  o f  New South  Wales and V i c t o r i a  t h e
d eve lopm en t  o f  t h e s e  f a c i l i t i e s  l a g g e d  somewhat b e h in d  t h e i r  r e s p e c t i v e
c a p i t a l  c i t i e s .  As f a r  as  t h e  l a r g e r  c e n t r e s  a r e  c o n c e r n e d  t h e y  were
2
s e r v i c e d  w i t h  w a t e r  a f t e r  1880 and s ew erage  d u r i n g  t h e  1 9 0 0 ' s .  What 
i s  of i n t e r e s t  h e r e  i s  t h e  e x t e n s i o n  o f  sew erage  and ,  t o  a  l e s s e r  
e x t e n t ,  w a t e r  s e r v i c e s  t o  t h e  m a j o r i t y  o f  r u r a l  towns.
By 1910 r u d i m e n t a r y  w a t e r  s u p p ly  f a c i l i t i e s  had b e e n  p r o v i d e d  
t h r o u g h o u t  t h e  m ajo r  r u r a l  a r e a s  o f  A u s t r a l i a .  I n  New South  Wales
In  1910 S y d n e y ' s  w a t e r  c onsum pt ion  was 40 g a l l o n s  p e r  head  p e r  day 
compared w i t h  60 f o r  M e lb o u rn e ,  d e s p i t e  a s i m i l a r  c a p i t a l  c o s t .  R e po r t  
o f  P a r l i a m e n t a r y  S t a n d i n g  Com mit tee ,  1910, o p . c i t .
2
C o n s t r u c t i o n  of  s ew erage  works  b e f o r e  1910/11 had o n l y  o c c u r r e d  a t  
N e w c a s t l e ,  B la yne y ,  C a s i n o ,  F o r b e s ,  Hay, Katoomba, L i s m o r e ,  and 
N a r r a n d e r a  i n  New South  W ale s ,  and Gee long i n  V i c t o r i a .
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b e tw e en  1910 and 1930 t h e  numbers o f  m u n i c i p a l i t i e s  o p e r a t i n g  unde r
t h e  1880 Water  Act  o n ly  i n c r e a s e d  from 50 t o  68,  a l t h o u g h  t h e  number
of  s h i r e s  i n c r e a s e d  from two t o  15 -  an  a n n u a l  a d d i t i o n  o f  1 .6 .  At
t h e  same t im e  t h e  t o t a l  v a l u e  o f  works  grew from £849 ,021  to
£ 2 , 8 7 2 , 1 7 0  i n  t h e  c a s e  o f  m u n i c i p a l i t i e s  and £215 t o  £172 ,711  f o r
s h i r e s ,  wh ich i n d i c a t e s  a g r e a t e r  c o n c e n t r a t i o n  on t h e  deve lopm ent  of
e x i s t i n g  f a c i l i t i e s  d u r i n g  t h i s  p e r i o d  t h a n  e x t e n s i o n  i n t o  new a r e a s .
I t  was d u r i n g  t h e  t h i r t i e s  t h a t  e x t e n s i o n  i n t o  r u r a l  a r e a s  a c c e l e r a t e d ,
w i t h  t h e  number o f  m u n i c i p a l i t i e s  i n  t h i s  scheme i n c r e a s i n g  from 68 t o
82 ,  and s h i r e s  f rom 15 to  37 -  an  a n n u a l  a d d i t i o n  o f  4 . 5 .  I n  V i c t o r i a
t h e r e  was l i t t l e  g e o g r a p h i c a l  e x t e n s i o n  o f  w a t e r  s e r v i c e s  i n  t h i s
p e r i o d  as  b a s i c  f a c i l i t i e s  had a l r e a d y  been  p r o v i d e d  b e f o r e  1 9 1 0 . ^
The e x t e n s i o n  o f  sewerage  t o  r u r a l  towns on a l a r g e  s c a l e  had i t s
b e g i n n i n g s  i n  t h i s  p e r i o d ,  w i t h  New South  Wales l e a d i n g  t h e  way.
C o n s t r u c t i o n  o f  t h e  f i r s t  r u r a l  sew erage  works o c c u r r e d  i n  t h a t  S t a t e
d u r i n g  1905 a t  B la yne y ,  Cas ino  and F o r b e s ,  and by 1910 Hay, Katoomba,
L ismore  and N a r r a n d e r a  had been  i n c l u d e d ,  b r i n g i n g  t h e  t o t a l  c o s t  of
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t h e s e  works to  £ 1 1 4 ,9 7 7 .  D ur ing  t h e  1 9 1 0 ' s  t h i s  deve lo pm en t  
c o n t i n u e d  s t e a d i l y  w i t h  t h e  a d d i t i o n  o f  A l b u r y ,  B a t h u r s t ,  G ou lbu rn ,  
L i th g o w ,  M urw i l lum bah , Orange and Wagga Wagga, i n c r e a s i n g  t h e  c a p i t a l  
c o s t  t o  £ 3 9 4 ,8 1 8 .  T h i s  s p a t i a l  deve lopm en t  came t o  a h a l t  d u r in g  t h e  
t w e n t i e s ,  f o r  a l t h o u g h  t h e  c o s t  o f  works i n c r e a s e d  t o  £974 ,542  by 1930,  
o n ly  one new town (Dubbo) was s e w e re d .  However , d u r i n g  t h e  t h i r t i e s  
t h e  r u r a l  e x t e n s i o n  o f  se w e ra ge  s e r v i c e s  grew a t  an u n p r e c e d e n t e d  
r a t e ,  p a r t l y  due t o  a need  t o  r e l i e v e  unemployment .  No l e s s  t h a n  42 
a d d i t i o n a l  r u r a l  towns commenced sew erage  c o n s t r u c t i o n  be tw een  1930 
and 1938.^
The number o f  w a te rw o rk s  i n c r e a s e d  from 94 i n  1910 t o  107 i n  1920 
and t h e r e a f t e r  r em a ine d  s t a t i c .  See V i c t o r i a n  Annual  A c c o u n t s ,  
Advances t o  Water  T r u s t s  ( i n  VPP ) .
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Some of  t h e  s m a l l e r  towns d i d  n o t  l e v y  a s p e c i a l  r a t e ,  and t h e r e f o r e  
a r e  n o t  i n c l u d e d  i n  t h e  s p e c i a l  Sewerage Fund t a b l e  p r i n t e d  i n  t h e  
N.S.W. S t a t i s t i c a l  R e g i s t e r  f rom which  t h i s  i n f o r m a t i o n  was o b t a i n e d .
3
These  i n c l u d e d  t h e  m u n i c i p a l i t i e s  o f  A r m id a l e ,  Bega,  B l a c k h e a t h ,  
Bow ra l ,  Cooma, Coo tamundra ,  Corowa, Cowra, D e n i l i q u i n ,  Dungog, Glen 
I n n e s ,  G r a f t o n ,  G r a f t o n  S o u th ,  G r e n f e l l ,  Gunnedah,  J u n e e ,  M i t t a g o n g ,  
Mudgee, M u r rum bur ra h , M usw e l lb rook ,  Nowra, P a r k e s ,  P e n r i t h ,
Queanbeyan,  Q u i r i n d i ,  Scone,  S i n g l e t o n ,  T a r e e ,  Temora,  W e l l i n g t o n ,  
W indsor ,  Yass  and Young; and t h e  S h i r e s  o f  Barmedman, Wyalong West ,  
Blue M o u n ta i n s ,  G l o u c e s t e r ,  G un d a g a i ,  Tumut,  Wade, Wil l imbong and 
W i n g e c a r r i b e e .
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Similarly in Victoria rural expansion was delayed until the 
thirties. Sewerage systems were only extended to Geelong (1908-12), 
Ballarat (1922) and Bendigo (1923) in the first three decades of the 
twentieth century, while in the thirties the towns (twelve of them) of 
Colac (1930/31), Echuca, Mildura (1932/33), Warrnambool, Horsham, Swan 
Hill (1933/34), Wangaratta (1934/35), Bairnsdale, Hamilton, Shepparton, 
Kerang (1937/38), and Benalla (1938/39) were also sewered.'*'
The other States followed at some distance behind New South Wales, 
particularly in the construction of sewerage works. The capital cities 
of Adelaide, Perth, and Hobart had begun sewerage systems by the turn 
of the century, with Brisbane delaying until 1911. However, at the 
outbreak of World War II, very little had been done in these States to 
extend sewerage to country towns.
In concluding, two aspects are important to note. Firstly the 
rapid growth of construction of water and sewerage facilities in the 
1910’s, the first half of the 1920’s, and the second half of the 
thirties, would have exerted a considerable demand for pipes, 
particularly for sewerage work. Secondly, during the twenties 
sufficient progress had been made in Sydney and Melbourne, to enable 
State governments to allocate funds for the provision of similar 
services in rural areas. This development was accelerated by a need 
to provide employment relief in the thirties. The resulting large- 
scale rural extension of these services was an important determinant 
of the pattern of Humes’ development.
Expenditure on the Tasmanian Hydro-Electric Scheme
Pipes were also an important component in the construction of 
hydro-electric schemes. The Tasmanian State government became the 
first public authority in Australia to construct and operate hydro­
electric facilities, when it purchased a partially completed scheme
from the Hydro-Electric Power and Metallurgical Co. Ltd on 15 May 21914. By this date the company had constructed most of the scheme’s 
first stage (which included the headworks, power house, transmission
Victorian Year Book, 1930/31-1938/39. 
2 TASPP Vol.LXXI, No.10, p.l.
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l i n e  and means f o r  d i s t r i b u t i o n )  f o r  a t o t a l  c o s t  of  £ 1 3 6 ,7 9 7 .  I t  was 
e s t i m a t e d  by t h e  S t a t e  Government  t h a t  i t  would c o s t  £96 ,449  to  
c o m p le te  t h i s  f i r s t  s t a g e  and a f u r t h e r  £413 ,900  t o  c o n s t r u c t  t h e  
second  and t h i r d  s t a g e s  o f  t h e  scheme.^  Of r e l e v a n c e  t o  t h i s  s t u d y  i s  
t h e  p i p e - l i n e  component i n  t h e  c o n s t r u c t i o n  o f  t h e s e  f a c i l i t i e s .  As 
.shown i n  T a b l e  3-2 t h e  r e q u i r e d  p i p e l i n e s  were c o n s t r u c t e d  i n  t h e  y e a r s  
p r i o r  t o  1925 and a f t e r  1935.
T a b l e  3-2
C o n s t r u c t i o n  o f  p i p e l i n e s  f o r  t h e  
Tasmanian  H y d r o - E l e c t r i c  Scheme 
( £ ' 000 )
1 910 /11 -1938 /39
C a p i t a l  c o s t  E s t i m a t e  of
o f  p i p e l i n e  p i p e s  used*
1910/11 2 1
1911/12 2 1
1912/13 8 4
1913/14 7 4
1914/15 3 2
1915/16 3 2
1916/17 14 8
1917/18 14 7
1918/19 19 10
1919/20 7 4
1920/21 12 7
1921/22 111 60
1922/23 318 172
1923/24 60 32
1924/25 1 -
1925/26 - -
1926/27 - -
1927/28 - -
1928/29 - -
1929/30 - -
1930/31 - -
1931/32 - -
1932/33 - - -
1933/34 - -
1934/35 - -
1935/36 N. A. 9
1936/37 N.A. 69
1937/38 N.A. 110
1938/39 N.A. 21
SOURCE: R e p o r t
TASPP
of  H y d r o - E l e c t r i c  
and A . N . U . , 3 2 / 6 .
Commission
* See Appendix 1(3)  a t  t h e  end of t h i s  c h a p t e r
1 R e p o r t  by E. P a r r y ,  i b i d . ,  N o . 9.
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FIG. 3-2: Public usage and imports of pipes,
1 9 1 0 /11 -1938 /39 .
Semi-log. scale.
Source: Table 3-7.
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Growth of  E f f e c t i v e  Demand f o r  L o c a l l y  P roduced  P i p e s
Having d i s c u s s e d  t h e  g e n e r a l  o u t l i n e  o f  e x p e n d i t u r e  on w a t e r ,
s e w e ra g e  and h y d r o - e l e c t r i c  f a c i l i t i e s  i t  i s  n e c e s s a r y  t o  f o c u s
a t t e n t i o n  on t h e  r e s u l t i n g  demand f o r  p i p e s .  The v a l u e  o f  p i p e s  u s e d
w i l l  n e v e r  b e  a c o n s t a n t  p r o p o r t i o n  o f  t o t a l  c o n s t r u c t i o n  e x p e n d i t u r e ,
b e c a u s e  o f  t h e  c h a n g in g  r e l a t i v e  o u t l a y s  be tw een  f a c i l i t i e s  f o r  s t o r a g e
and p r o c e s s i n g  on t h e  one hand and d i s t r i b u t i o n  on t h e  o t h e r . ^
T h e r e f o r e  an a t t e m p t  h a s  b e e n  made (b as e d  upon a l a r g e  sa m p le  o f
2
d e t a i l e d  p u b l i c  e x p e n d i t u r e s )  t o  e s t i m a t e  t h e  v a l u e  o f  p i p e s  used  i n
t h e  c o n s t r u c t i o n  o f  t h e s e  f a c i l i t i e s .  The r e s u l t s ,  w h ic h  a r e  p r e s e n t e d
i n  T a b l e  3-3  and i l l u s t r a t e d  i n  F i g u r e  3 - 2 ,  s u g g e s t  t h a t  p u b l i c  demand
f o r  p i p e s  d e c l i n e d  d u r i n g  World War I ,  b u t  i n c r e a s e d  v e r y  r a p i d l y  a f t e r
t h e  c o n c l u s i o n  o f  h o s t i l i t i e s ,  a t  l e a s t  u n t i l  1924 /25 .  A f t e r  t h i s
d a t e ,  as  can  be  s e e n  from F i g u r e  3 - 2 ,  demand d e c l i n e d  a t  f i r s t  s l o w l y ,
and t h e n  r a p i d l y  a f t e r  1927 /28 .  However , i t  i s  i n t e r e s t i n g  t o  o b s e r v e
t h a t  t h r o u g h o u t  t h e  d e p r e s s i o n  demand was c o n s i d e r a b l y  h i g h e r  t h a n  i t
had b e e n  d u r i n g  t h e  1910’s .  F i n a l l y ,  a l t h o u g h  r e c o v e r y  was q u i t e
r a p i d ,  demand d i d  n o t  s u r p a s s  t h e  peak  a t t a i n e d  i n  t h e  mid t w e n t i e s .
I t  i s  now p o s s i b l e  t o  d e r i v e  an a p p r o x i m a t e  m ea s u re  o f  t h e  g rowth
i n  demand f o r  l o c a l l y  p roduce d  p i p e s ,  by compar ing  t h e  s e r i e s  of  p u b l i c
u s a g e  o f  p i p e s  w i t h  n e t  i m p o r t s  ( a t  i n  s i t u  v a l u e ) .  However ,  i t  m us t
b e  e m p h a s i se d  t h a t  t h e s e  s e r i e s  (and p a r t i c u l a r l y  t h e  d i f f e r e n c e
b e tw e e n  them) can  on ly  b e  employed t o  i n d i c a t e  i n  rough o u t l i n e  t h e
cha nges  i n  demand o v e r  a p e r i o d  o f  y e a r s  and s h o u l d  n o t  be u s e d  t o
3
m ea s u re  t h e  a b s o l u t e  l e v e l  of  demand i n  any p a r t i c u l a r  y e a r .  F i g u r e
3-2 shows t h a t  p r i o r  to  1921/22  i m p o r t s  i n c r e a s e d  i n  a s i m i l a r  way t o  
p u b l i c  u s a g e  of  p i p e s ,  which  was i n  c o n t r a s t  to  t h e  t w e n t i e s  when th e y  
grew l e s s  r a p i d l y  and t o  t h e  t h i r t i e s  when they  d e c l i n e d  a b s o l u t e l y .
The i m p l i c a t i o n  o f  t h e s e  r e l a t i v e  d e v e lo p m e n t s  i s  t h a t  demand f o r
T h i s  h a s  be e n  d i s c u s s e d  i n  Appendix I  a t  t h e  end of  t h i s  c h a p t e r .
2
I b i d .
3
However ,  i t  i s  e n c o u r a g in g  t o  d i s c o v e r  t h a t  a c o m p a r i s o n  o f  t h e s e  
e s t i m a t e s  w i t h  t h e  o u t p u t  of  p i p e s  (which becomes a v a i l a b l e  f o r  t h e  
f i r s t  t i m e  i n  t h e  1936/37 i s s u e  o f  t h e  P r o d u c t i o n  B u l l e t i n ) i n  1937/38 
and 1938/39 g i v e s  v e r y  c l o s e  r e s u l t s ,  See Appendix  I ,  p a r t  4 ,  a t  t h e  
end o f  t h i s  c h a p t e r .
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l o c a l l y  p roduced  p i p e s  i n c r e a s e d  v e r y  r a p i d l y  i n  t h e  f i r s t  h a l f  o f  t h e  
t w e n t i e s ,  d e c l i n e d  s t e a d i l y  d u r i n g  t h e  second  h a l f  o f  t h a t  d e c ad e  and 
i n  t h e  e a r l y  t h i r t i e s ,  and t h e n  i n c r e a s e d  v e r y  r a p i d l y  a f t e r  1933/34 
due t o  im p o r t  r e p l a c e m e n t .  In  o t h e r  words demand f o r  l o c a l l y  p roduced  
p i p e s  was h i g h  t h r o u g h o u t  t h e  i n t e r - w a r  p e r i o d  and i n c r e a s e d  v e r y  
r a p i d l y  i n  t h e  f i r s t  h a l f  o f  t h e  t w e n t i e s  and t h e  second  h a l f  of  t h e  
t h i r t i e s .
T a b l e  3-3
E s t i m a t e d  v a l u e  o f  p i p e s  (and f i t t i n g s )  u sed  i n  t h e  
c o n s t r u c t i o n  of  w a t e r ,  sew erage  and h y d r o - e l e c t r i c  
f a c i l i t i e s ,  1910 /11 -1938 /39  
( £ ’0 0 0 )
N.S.W. V ic . S . A.
T3i—1O' W. A. T a s . (: /w T o t a l
1910/11 444 373 155 71 42 16 — 1,101
1911/12 677 361 164 84 49 20 - 1 ,355
1912/13 819 454 216 55 139 42 - 1,725
1913/14 612 335 241 64 102 43 - 1,397
1914/15 60 359 225 99 110 37 - 890
1915/16 561 343 296 118 63 58 - 1,439
1916/17 500 240 236 117 31 54 - 1,178
1917/18 480 241 168 176 21 39 - 1,125
1918/19 431 268 195 186 19 47 - 1,146
1919/20 608 384 375 429 46 48 - 1 ,890
1920/21 923 564 583 382 119 64 - 2 ,635
1921/22 1 ,072 771 688 624 103 119 - 3 ,377
1922/23 1,215 819 842 755 124 237 - 3 ,992
1923/24 1 ,274 929 679 913 174 98 - 4 ,067
1924/25 1,437 1,213 711 785 324 66 - 4 ,5 3 6
1925/26 991 1,176 481 455 358 48 - 3,509
1926/27 994 1,242 783 534 261 34 - 3 ,848
1927/28 1,162 1 ,513 635 521 280 39 - 4 ,1 5 0
1928/29 1 ,096 1 ,423 543 416 116 15 - 3 ,609
1929/30 1,097 1 ,118 484 342 140 14 - 3 ,195
1930/31 1 ,582 670 189 197 70 22 - 2 ,730
1931/32 1,019 357 234 168 173 10 - 1,961
1932/33 963 511 292 215 260 25 - 2 ,266
1933/34 1,049 550 284 237 289 16 3 2 ,428
1934/35 1 ,964 559 228 359 39 7 12 4 3 ,523
1935/36 1 ,683 613 231 376 454 25 4 3 ,386
1936/37 2 ,083 645 275 380 427 100 4 3 ,914
1937/38 2,471 797 301 413 318 182 5 4 ,487
1938/39 1,377 973 318 408 312 114 6 3 ,5 0 8
1 9 1 0 /11 -1938 /39  30 ,644
(%) 39 .1
19,801
25 .3
L I , 052 
14.1
9 ,8 79
12 .6
5,321
6 .8
1,644 
2.1
26 78 ,367
100.0
SOURCE: s e e  Appendix I
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T h i s  r e d u c t i o n  of  im p o r t s  d u r i n g  t h e  i n t e r - w a r  p e r i o d  i s  d r a m a t i c  
and r e q u i r e s  a b r i e f  e x p l a n a t i o n .  The e v id e n c e  s u g g e s t s  t h a t  f o u r  
main  f a c t o r s  ca u se d  t h i s  de ve lopm en t  -  t h e  d e p r e c i a t i o n  o f  t h e  
A u s t r a l i a n  pound i n  t h e  e a r l y  t h i r t i e s ,  t h e  i n c r e a s e  i n  t a r i f f s  d u r i n g  
t h e  e a r l y  and l a t e  t w e n t i e s ,  a d e c l i n e  i n  wage r a t e s  d u r i n g  t h e  
t h i r t i e s ,  and a g rowing  s o p h i s t i c a t i o n  of l o c a l  i n d u s t r y  w i t h  i t s  
a s s o c i a t e d  e x t e r n a l  econom ies .
The d e p r e c i a t i o n  o f  t h e  A u s t r a l i a n  pound ( r e s u l t i n g  i n  an exchange
premium of  25 p e r  c e n t )  and t h e  r e d u c t i o n  o f  wage r a t e s ,  b o t h  of  which
improved A u s t r a l i a ' s  c o s t  s i t u a t i o n  r e l a t i v e  t o  o v e r s e a s  p r o d u c e r s ,  has
b e e n  d e a l t  w i t h  a d e q u a t e l y  e l s e w h e r e .  As Dr C.B, Sc h e d v in  h a s  s a i d :
The c o m b i n a t i o n  of  s u b s t a n t i a l l y  i n c r e a s e d  t a r i f f  
p r o t e c t i o n ,  d e v a l u a t i o n  and t h e  f a i r l y  heavy f a l l  i n  
money wages p r o v i d e d  t h e  a d d i t i o n a l  p r o t e c t i o n  n e c e s s a r y  
t o  e n s u r e  a r a p i d  r i s e  i n  m a n u f a c t u r i n g  o u t p u t  a f t e r  
1 9 3 2 . 1
More s p e c i f i c a l l y  a T a r i f f  Board e n q u i r y  on c a s t  i r o n  p i p e s  i n  1937
r e p o r t e d  t h a t  ' d e p r e c i a t i o n  of  t h e  A u s t r a l i a n  c u r r e n c y  a f f o r d e d  e x t r a
p r o t e c t i o n ' ,  and a s  a c o n s e q u e n c e  t h e y  d i s c o v e r e d  ' t h a t  t h e  e x i s t i n g
2
d u t i e s  [which had  be e n  imposed i n  1929] a r e  u n n e c e s s a r i l y  h i g h ' .
W hil e  d e p r e c i a t i o n  and t h e  r e d u c t i o n  i n  wage r a t e s  i n f l u e n c e d  a l l  
A u s t r a l i a n  m a n u f a c t u r e r s ,  t h e  t a r i f f  was more s e l e c t i v e .  T h e re  was no 
s i n g l e  t a r i f f  r a t e  f o r  im p o r te d  p i p e s  as  d u t i e s  v a r i e d  a c c o r d i n g  t o  
t h e  n a t u r e  and s i z e  o f  t h e  p r o d u c t .  Also  d u t i e s  w e re  c a l c u l a t e d  on 
d i f f e r e n t  b a s e s  and a r e  n o t  e a s i l y  c o m p a ra b le ;  some were  e x p r e s s e d  i n  
s h i l l i n g s  p e r  t o n  and o t h e r s  a s  a p e r c e n t a g e  of  l a n d e d  v a l u e s .  The 
o n ly  s i n g l e  r a t e  w h ic h  c o u ld  be  c a l c u l a t e d  f o r  a l l  im por te d  p i p e s  i s  
t h e  p e r c e n t a g e  of  d u t i e s  p a i d  t o  l a n d e d  v a l u e s .  Of c o u r s e  t h e s e  
p e r c e n t a g e s  w i l l  v a r y  w i t h  changes  i n  t h e  c o m p o s i t i o n  o f  im p o r t s  even  
i f  a c t u a l  t a r i f f  r a t e s  r e m a in  un c h a n g e d ,  and c o n s e q u e n t l y  t h e y  can  o n ly  
p r o v i d e  a v e r y  rough  m e a s u r e .  From T a b l e  3-4  i t  can be  s e en  t h a t  t h e  
r a t e  o f  d u ty  p a id  i n c r e a s e d  s u b s t a n t i a l l y  d u r i n g  1920/21 and a g a i n  i n  
t h e  second  h a l f  o f  t h e  t h i r t i e s .  T h i s  s u g g e s t s  t h a t  t h o s e  s e c t i o n s  of  
t h e  A u s t r a l i a n  p i p e  m a r k e t  wh ich  were  s u b j e c t e d  t o  o v e r s e a s
C.B. S c h e d v in ,  A u s t r a l i a  and t h e  G r e a t  D e p r e s s i o n  (Sydney U n i v e r s i t y  
P r e s s ,  1 9 70 ) ,  p . 3 7 3 .
2
T a r i f f  Board R e p o r t  on C a s t  I r o n  P i p e s ,  F e b r u a r y  1937,  p . 4 .
CWPP 1937, V o l . 5 .
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Table 3-4
Duties as a percentage of the Landed Value 
of pipes, 1910-1938/39 
(%)
1910 3.01 1925/26 7.88
1911 2.32 1926/27 9.05
1912 2.19 1927/28 8.87
1913 3.03 1928/29 9.91
1914/15 3.85 1929/30 11.63
1915/16 4.65 1930/31 12.32
1916/17 3.49 1931/32 4.93
1917/18 5.09 1932/33 5.47
1918/19 5.26 1933/34 6.49
1919/20 5.75 1934/35 10.71
1920/21 10.06 1935/36 16.30
1921/22 12.94 1936/37 16.28
1922/23 9.00 1937/38 11.12
1923/24 9.61 1938/39 10.81
1924/25 8.89
SOURCE: Calculated from Overseas Trade Bulletin.
competition (mainly in the smaller sizes, and very high pressure steel 
pipes) prior to World War I received increasing protection after 1920. 
It is possible to illustrate this change in tariff rates by reference 
to the main classes of imported pipes, which are shown in Table 3-5. 
The small diameter (less than 3 inches) wrought iron pipe, which was 
the main type imported during the inter-war period (see Table 3-5, 
column 2), was subjected to an increase in tariff rates during the 
early thirties. Before the 1933 Tariff Board enquiry into this class 
of pipe, imports from empire countries were free of duties and those 
from elsewhere only faced a rate of 10 per cent. In view of the 
establishment of a plant in 1931 (by Tulloch's Phoenix Ironworks Ltd) 
to produce small diameter wrought iron pipes the Tariff Board 
recommended that rates be increased, but due to the effect of 
depreciation the preference rate should be set at 10% and the general 
rate of 30% until parity with Sterling was reattained.^ The combined 
effect of depreciation of the Australian pound and this increase in 
tariff rates provided considerable incentive for import replacement.
The other categories of pipe imports constituted only a minor 
component of the total; however, with the exception of larger (over
Tariff Board Report on Iron and Steel Tubes or Pipes 1933, CWPP, 
1934-7, Vol.II.
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T a b l e  3-5
Landed v a l u e  of  i m p o r t s  of  p i p e s  
( e x c l u d i n g  f i t t i n g s )  1 9 22 /23 -1938 /39  
(£)
Cas t Wrought I r o n C l o s e - j  o i n t e d O t h e r
I r o n u n d e r  3" o v e r  3" i r o n  and s t e e l m e t a l
1922/23 26,021 790 ,044 72,857 54,889 4 ,7 6 0
1923/24 33,076 837 ,401 109,344 38 ,495 4 ,084
1924/25 37 ,716 859 ,861 110,457 31,198 6 ,477
1925/26 40 ,214 1 ,0 5 8 ,5 3 6 122,914 27,612 9 ,759
1926/27 31 ,688 1 ,1 1 0 ,2 8 1 112,287 24 ,283 8 ,961
1927/28 103,021 96 4 ,4 4 0 133,049 20 ,419 2 ,936
1928/29 78,796 1 ,1 7 9 ,5 3 1 158,931 17,621 7 ,129
1929/30 10,266 93 8 ,5 3 3 87,980 11,272 14,177
1930/31 1,628 301 ,686 43,591 994 6 ,8 2 3
1931/32 320 213,797 12,134 611 95
1932/33 934 314 ,174 23,087 934 230
1933/34 604 330 ,121 29 ,332 1,427 2 ,106
1934/35 2,889 298 ,915 56 ,043 2 ,062 2 ,004
1935/36 5,486 102,320 54 ,361 4 ,986 20 ,563
1936/37 615 96 ,8 3 2 80 ,103 5 ,272 6 ,339
1937/38 4 ,296 140 ,660 154,464 7,709 3 ,831
1938/39 7,69  3 144 ,685 62 ,582 6 ,043 4 ,7 8 1
SOURCE: O v e r s e a s  T ra d e  B u l l e t i n . N o te ,  a d e t a i l e d  c l a s s i f i c a t i o n  i s
n o t  a v a i l a b l e  u n t i l  1922 /23 .
3 i n c h e s  i n  d i a m e t e r )  w rough t  i r o n  p i p e s ,  t a r i f f  r a t e s  were  i n c r e a s e d  
s u b s t a n t i a l l y  d u r i n g  t h e  i n t e r - w a r  p e r i o d .  Wrought i r o n  p i p e s  o v e r  
3 i n c h e s  i n  d i a m e t e r  were  q u i t e  h e a v i l y  p r o t e c t e d  (27^% p r e f e r e n c e  and 
40% g e n e r a l )  i n  t h e  e a r l y  t w e n t i e s ,  and t h e s e  r a t e s  r em a ined  unchanged  
t h r o u g h o u t  t h e  i n t e r - w a r  p e r i o d . ^  On t h e  o t h e r  hand ( s e e  T a b l e  3 -6 )  
t a r i f f  r a t e s  on c a s t  i r o n  p i p e s  w e re  i n c r e a s e d  c o n s i d e r a b l y  i n  1920 and 
a g a i n  i n  1929. However ,  b e c a u s e  o f  t h e  e f f e c t s  of  d e v a l u a t i o n  d u r i n g  
t h e  d e p r e s s i o n  t h e  T a r i f f  Board i n  1937 came t o  t h e  c o n c l u s i o n  t h a t  t h e  
e x i s t i n g  l e v e l  o f  t a r i f f  r a t e s  was u n n e c e s s a r i l y  h i g h  and recommended 
t h a t  t h e y  be  r e d u c e d .  T h e r e f o r e  i n  t h i s  c a s e  t o g e t h e r  w i t h  t h a t  o f  
c l o s e - j o i n t e d  i r o n  and s t e e l  p i p e s  (on wh ich  t h e  r a t e  r o s e  from 40% i n  
1928/29 t o  56^% i n  1938 /39)  t a r i f f s  w e re  an i m p o r t a n t  c a u s e  o f  t h e  
r e d u c t i o n  o f  i m p o r t s .
F o r  a v a r i e t y  o f  c l o s e l y  i n t e r r e l a t e d  r e a s o n s ,  amongst  which  w e re  
t h e  i n c r e a s e  i n  t a r i f f s  and d e v a l u a t i o n ,  two l a r g e  p l a n t s  f o r  t h e
O v e r s ea s  T ra d e  B u l l e t i n , 1910-1938 /39 .1
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m a n u f a c t u r e  of  s m a l l - d i a m e t e r  i r o n  p i p e s  were  e s t a b l i s h e d  i n  A u s t r a l i a  
d u r i n g  t h e  f i r s t  h a l f  o f  t h e  t h i r t i e s .  P r i o r  t o  1931 a l l  p i p e s  o f  t h i s  
c l a s s  had be e n  i m p o r t e d ,  however  i n  November o f  t h a t  y e a r  T u l l o c h ' s
P h oe n ix  I ronw orks  L td  e s t a b l i s h e d  t h e  f i r s t  p l a n t  o f  i t s  t y p e  i n
1 2 A u s t r a l i a  f o l l o w e d  a few y e a r s  l a t e r  (1934)  by S t e w a r t s  and L l o y d s .
The l a t t e r ' s  p a r e n t  company i n  England had p r e v i o u s l y  e x p o r t e d  s m a l l
d i a m e t e r  wrough t  i r o n  p i p e s  t o  A u s t r a l i a .  T h i s  im p o r t  r e p l a c e m e n t
a lm o s t  e l i m i n a t e d  t h e  o n l y  m a jo r  c a t e g o r y  of  p i p e  i m p o r t s .  A p a r t  f rom
t h e  r e a s o n s  a l r e a d y  m en t ione d  t h i s  was due to  t h e  growing s i z e  o f  t h e
A u s t r a l i a n  m a r k e t  (as  a l a r g e  o u t p u t  was r e q u i r e d  t o  a t t a i n  low c o s t
3
p r o d u c t i o n )  and t h e  i n c r e a s i n g  s o p h i s t i c a t i o n  of  A u s t r a l i a n
m a n u f a c t u r i n g  (as  t h e s e  p l a n t s  had t o  be  s i t u a t e d  c l o s e  t o  an  i r o n  and
4
s t e e l  works  ) .
T a b l e  3-6
D u t i e s  on C as t  I r o n  p i p e s ,  1914-1937
P r e f e r e n c e  G e n e r a l
Type A Type B Type A Type B
P r e  1914 3 5 / - p e r  t o n d o . 4 0 / - p e r to n d o .
1914 4 0 / - I t  t l d o . 5 0 / - I I I I d o .
1920 4 8 / - I I  I I d o . 8 0 / - I I I I d o .
1929 4 8 / - I I  I I 35% (o r  1 8 8 / - ) 8 0 / - I I I I 50%
1937 ( p ro p o s e d ) 2 0 / - I t  I I 15% 5 5 / - I I I I 30%
Type A = e x c l .  s o i l  and r a i n w a t e r  p i p e s .  
Type B = s o i l  and r a i n w a t e r  p i p e s .
SOURCE: T a r i f f  Board R e p o r t  on C a s t  I r o n  P i p e s ,  1937, o p . c i t .
C o n c l u s i o n s
From t h i s  d i s c u s s i o n  we ca n  i d e n t i f y  a number of  c h a r a c t e r i s t i c s  
which would  have  a f f e c t e d  t h e  l o c a l  m a n u f a c t u r i n g  r e s p o n s e .  F i r s t ,  t h e
T a r i f f  Board R e p o r t  on P i p e s  and T u b e s ,  March 1932,  CWPP 1932 -34 ,  
V o l . I I I .
 ^ J .A .B .  R e i d ,  'The  Romance of  Tube M a k i n g ' ,  B.H .P.  Review V o l . X I I I ,  
N o .5,  p p . 10 -11 .
3
T a r i f f  Board R e p o r t  on I r o n  and S t e e l  Tubes o r  P i p e s  1933, p . 8 .  
CWPP, 1934-7 ,  V o l . I I .
4
I b i d . ,  p . 5  and T a r i f f  Board R e p o r t  on P i p e s  and Tubes 1932,  p . 5 .  
CWPP, 1932-34 ,  V o l . I I I ,
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pipe marker: was dominated by a small number of large buyers (consisting 
of the various State government authorities) with a fringe of more 
numerous but far smaller buyers (local government bodies). Consequent­
ly the decisions of larger buyers (namely whether or not to adopt the 
concrete pipe for widespread use) had an important influence on the 
industry. Associated with this pattern of buyer concentration was a 
lumpiness of demand, which was determined by the timing of water, 
hydro-electric and sewerage projects of the various State governments. 
Secondly, the practice of calling for tenders can be expected to 
encourage price stability (particularly due to annual supplies 
contracts) and to give forewarning of changes in demand. Thirdly, the 
demand for locally produced pipes, particularly those for sewerage 
purposes, grew rapidly during the first half of the twenties and the 
second half of the thirties. This was due to a combination of 
increased public expenditure on water, sewerage and hydro-electric 
facilities, and the rapid development of import replacement. In this 
market situation there was ample scope for the growth of Australian 
pipe manufacturers. However, it should be stressed that most of 
import replacement in the 1930's was confined to the smaller pipe 
sizes and as such only had a limited influence upon the growth of Hume 
enterprises.
II Market Structure
It is necessary to highlight the structural characteristics of the 
pipe market because of the influence they had upon the pattern and 
nature of Humes' growth. In the first place, the geographical 
fragmentation of the Australian pipe market and high costs of transport 
meant that as Humes grew it had to extend its activities to new 
markets. As will be shown in Chapter 4, market diversification was the 
main avenue of growth until the early twenties. Secondly, beyond a 
certain point the growth of a firm producing one type of pipe was 
limited due to the high degree of product differentiation. As will be 
seen, this upper limit was not fixed and could be extended by changing 
the pattern of substitution between the various product types. In fact 
W.R. Hume's product and process improvements in the manufacture of the 
concrete pipe encouraged public engineers to substitute that product
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for other pipes they had previously used. However, for a firm that 
wished to grow more rapidly than the combined effect of growth in total 
demand for pipes and the changing structure of that demand, it was 
necessary to diversify its product base. This was done by Humes in 
1923 when they began manufacturing steel pipes. Thirdly, the combined 
effect of market fragmentation and the high degree of product 
differentiation imposed limitations on the average size of the market.
As a single plant had to be capable of producing a relatively small 
output (in comparison with total Australian demand) as efficiently as 
possible, this market situation had a marked influence on the 
technology (which is discussed in Chapter 5) developed by W.R. Hume. 
Also it mitigated against the achievement of plant economies of scale, 
which has been examined in Chapter 6. Finally, while seller 
concentration in any single part of the pipe market (concrete, steel, 
iron, wood-stave and stoneware) was high, the extensive degree of 
substitution between products of these groups created a competitive 
outlook. This helped to keep prices in any section of the market 
competitive, and was partly responsible for the continual emphasis on 
product and process improvement.
The fragmented nature of the pipe market
The demand for pipes was (and still is) highly fragmented both 
on a geographical and product basis. The above estimates suggest that 
for the period 1910/11 to 1938/39, public water, sewerage and hydro­
electric authorities used pipes to the value of £78.4m. Of these,
39.1 per cent were employed in New South Wales, 25.3 per cent in 
Victoria, 14.1 per cent in South Australia, 12.6 per cent in 
Queensland, 6.8 per cent in Western Australia, and 2.1 per cent in 
Tasmania. Therefore the Australian pipe market was divided into six 
distinct regions, with no one region having more than 40 per cent of 
the total. Although the majority of the market was concentrated in 
the south-east corner of the continent, the markets of Sydney,
Melbourne and Adelaide were effectively isolated from each other by the 
high costs of transport. As was stated in the 1937 Tariff Board report 
on cast-iron pipes and fittings:
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The selling prices in Sydney of the locally-produced 
spun [iron] pipes are lower than the c.i.f. and e 
prices of the imported spun pipes, but the margin is 
not sufficient to cover the cost of interstate freight, 
and the comparison indicates that Australian Iron and 
Steel [Ltd] could not expect to compete successfully 
with identical imported products in all states of the 
Commonwealth on a duty-free basis.1
In addition the market in each State consisted of the capital city on
the one hand, and a large number of scattered small rural towns on the
other. As we shall see, this situation of relatively small isolated
markets and high transport costs, produced a structure of firms with
branches in each State, and with each branch consisting of a number of
widely-scattered factories. This tended to limit the maximum size
which any plant could attain. However this situation was by no means
unique to the pipe market (although it was possibly more extreme) and
has been emphasised elsewhere as a factor causing a high concentration
2in Australian manufacturing industry, and an absence of significant
3economies of scale.
In addition to the geographical division of the Australian pipe
market, the demand in each region was supplied by a large number of
products. This was due in part to the varying requirements of the
market for high and low pressures and a range of porosity properties,
4together with the varying preferences of engineers. Therefore in the 
period up to 1940, factory manufactured pipes were made of cast-iron, 
spun-iron, wrought iron, steel, reinforced concrete, stoneware, 
cement-asbestos, wood-staves and bitumen.^ It need not be stressed
Op.cit., p.4.
2 Pat Brown and Helen Hughes, 'The Market Structure of Australian 
Manufacturing Industry, 1914 to 1963-4' in Australian Economic 
Development in the Twentieth Century (ed.) Colin Forster (Aust. 
Publishing Co., Sydney, 1970) pp.182-3.
3 Colin Forster, 'Economies of Scale and Australian Manufacturing*, 
ibid., p.136.
4 As we shall see, supply factors were also important.
See contract lists printed in annual reports of water and sewerage 
boards. It is unfortunate that insufficient information is available 
to calculate the relative expenditure on these types.
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t h a t  t h e  m a t e r i a l s  and p r o d u c t i o n  methods^- of  t h e  c o n c e rn s  p r o d u c in g
t h e s e  v a r i o u s  p i p e s  w e re  v e r y  d i f f e r e n t ,  a f a c t  wh ich  has  l e d  t h e
Commonwealth S t a t i s t i c i a n  t o  a l l o c a t e  them t o  d i f f e r e n t  i n d u s t r y
g r o u p s .  C o n s e q u e n t ly  t h e  maximum s i z e  t h a t  any s i n g l e  p l a n t  cou ld
a t t a i n  was even  more s e v e r e l y  r e s t r i c t e d  t h a n  t h a t  d i c t a t e d  by th e
r e g i o n a l  n a t u r e  o f  t h e  p i p e  m a r k e t .  Such a s i t u a t i o n  was con d u c iv e  t o
a h i g h  c o n c e n t r a t i o n  i n  t h e  m a n u f a c t u r e  o f  each  p r o d u c t  t y p e ,  and t h e
e x i s t e n c e  o f  p r i c e  and q u o t a  a g r e e m e n t s .  Yet  i n  s p i t e  of  t h i s ,  t h e r e
was c o n s i d e r a b l e  c o m p e t i t i o n  b e tw e en  t h e  m a n u f a c t u r e r s  o f  each  p r o d u c t
t y p e .  I n  1937 t h e  T a r i f f  Board was s a t i s f i e d  t h a t :
T h e re  i s  a good d e a l  o f  i n t e r n a l  c o m p e t i t i o n  n o t  on ly  
b e tw e en  d i f f e r e n t  m a n u f a c t u r e r s  o f  c a s t  i r o n  p i p e s ,  b u t  
a l s o  b e tw e e n  t h e s e  m a n u f a c t u r e r s  and t h e  makers  of  p i p e s  
o f  o t h e r  m a t e r i a l s  such  as  f i b r o l i t e ,  s t e e l ,  c o n c r e t e ,  
and w o o d .2
P r o d u c t  d i f f e r e n t i a t i o n
M en t ion  h a s  a l r e a d y  b e e n  made of  t h e  l a r g e  v a r i e t y  o f  m a t e r i a l s
and p r o c e s s e s  u s e d  i n  t h e  m a n u f a c t u r e  of  p i p e s ,  which  was due i n  p a r t
t o  t h e  v a r y i n g  r e q u i r e m e n t s  o f  t h e  m a r k e t .  I n  o r d e r  t o  m ee t  t h e s e
r e q u i r e m e n t s  as  c h e a p l y  as  p o s s i b l e ,  p u b l i c  a u t h o r i t i e s ,  a t  t h e  t u r n  o f
t h e  c e n t u r y ,  p u r c h a s e d  a number o f  p r o d u c t  t y p e s  o f  v a r y i n g
s u b s t i t u t a b i l i t y .  For  h y d r a u l i c  w ork ,  e n g i n e e r s  r e q u i r e d  p i p e s  wh ich
w e re  r e l a t i v e l y  i m p e r v io u s  and c o u ld  w i t h s t a n d  h i g h  p r e s s u r e s .
C o n s e q u e n t l y  t h e  more e x p e n s i v e  r i v e t e d  s t e e l  p i p e  was u sed  f o r  t h e
h i g h  p r e s s u r e s ,  w h i l e  t h e  c h e a p e r  c a s t - i r o n  p i p e  was employed f o r
l o w e r - p r e s s u r e  work .  However ,  b o t h  p i p e s  had a l i m i t e d  l i f e  e x p e c t a n c y
3
due to  i n t e r n a l  c o r r o s i o n .  On t h e  o t h e r  hand  p i p e s  f o r  se w e ra ge  work 
w ere  n o t  r e q u i r e d  t o  w i t h s t a n d  h i g h  p r e s s u r e s ,  b u t  had t o  r e s i s t  t h e  
a t t a c k  o f  g a s e s  and a c i d s .  T r a d i t i o n a l l y  b r i c k s  and c a s t - i r o n  had  b e e n
Excep t  f o r  spun i r o n  and sp u n  c o n c r e t e  wh ich  u s e d  a v e r y  s i m i l a r  
p r o c e s s ,  t h e  l a t t e r  d e v e l o p e d  by W,R. Hume i n  1909-10 and t h e  fo rm er  
by S. de Lavand b e tw e en  1914 and 1917 ( s e e  ’ Spun I r o n  P i p e s ' ,  B .H .P . 
Rev iew , v o l . X I V ,  n o . 3,  p . l l ) .
2
T a r i f f  Board R e p o r t  on C a s t  I r o n  P i p e s  and F i t t i n g s ,  F e b r u a r y  1937, 
o p . c i t . , p . 4 .
3
S t e e l  had  a  l i f e - s p a n  o f  15 t o  20 y e a r s ,  and c a s t - i r o n  40 y e a r s .
SAPP, 1912,  v o l . 3  Second P r o g r e s s  R e p o r t  o f  Roya l  Commission on Eudunda 
and Murray F l a t s  Wate r  S u p p l y ,  30 J u l y  1912,  p . 2 3 .
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us e d  f o r  t h e  l a r g e r  mains  w i t h  s t o n e w a r e  b e i n g  employed f o r  t h e  
r e t i c u l a t i o n  mains  and ho u s e  c o n n e c t i o n s .  ^ C o n s e q u e n t ly  f o r  c e r t a i n  
c l a s s e s  of  h y d r a u l i c  w ork ,  s t e e l  and c a s t - i r o n  p i p e s  c o u ld  n o t  be 
s u b s t i t u t e d ,  e i t h e r  b e c a u s e  c a s t - i r o n  c o u l d  n o t  w i t h s t a n d  t h e  v e r y  h i g h  
p r e s s u r e s ,  o r  b e c a u s e  s t e e l  p i p e s  w e re  too  e x p e n s i v e  t o  be  employed i n  
l o w - p r e s s u r e  work.  However , t h e r e  was a  r a n g e  of  p r e s s u r e s  where  t h e  
two p i p e s  c o u l d  be  s u b s t i t u t e d  one f o r  t h e  o t h e r ,  w i t h  t h e  d e t e r m i n i n g  
f a c t o r s  r a n g i n g  from t h e  p r e f e r e n c e  o f  e n g i n e e r s ,  t h e  q u a l i t y  of  l o c a l  
p r o d u c t i o n ,  t h e  c h a ng ing  r e l a t i v e  c o s t s  o f  a l t e r n a t i v e s ,  t o  t h e  
e x i s t e n c e  o f  a gove rnment  c a s t - i r o n  p i p e  f a c t o r y  (as  a t  G l a n v i l l e  i n  
South A u s t r a l i a ) .  S i m i l a r l y ,  t h e r e  was a  r a n g e  of  s i z e s  f o r  sewerage  
work where  s t o n e w a r e ,  c a s t - i r o n ,  o r  b r i c k  w e re  r e a s o n a b l y  c l o s e  
s u b s t i t u t e s ,  b u t  a s  e x t r e m e s  i n  s i z e  w e r e  a p p r o a c h e d ,  t h e  d e g r e e  of  
i m p e r f e c t i o n  o f  s u b s t i t u t a b i l i t y  i n c r e a s e d ,  due  t o  e i t h e r  t e c h n i c a l  o r  
c o s t  f a c t o r s .
As t h e  t w e n t i e t h  c e n t u r y  p r o g r e s s e d ,  t h e  s i t u a t i o n  became
i n c r e a s i n g l y  complex .  With improvements  i n  b a s i c  m a t e r i a l s  and t h e
i n t r o d u c t i o n  o f  new p i p e - m a n u f a c t u r i n g  p r o c e s s e s ,  t h e s e  c o s t  and
t e c h n i c a l  c o n d i t i o n s  changed ,  and new p r o d u c t s  w e re  i n t r o d u c e d .  Up t o
1940 t h e s e  changes  i n c l u d e d  t h e  i n t r o d u c t i o n  o f  a h i g h - q u a l i t y  c o n c r e t e
2
p i p e ,  t h e  w o o d - s t a v e  p i p e ,  t h e  c e n t r i f u g a l l y - s p u n  i r o n  p i p e ,  t h e  a r c -
we lded  s t e e l  p i p e ,  t h e  w rough t  i r o n  p i p e  and t h e  c e m e n t - a s b e s t o s  p i p e .
T h e r e f o r e  t h e  l a r g e  v a r i e t y  of  p i p e s  u s e d  i n  t h e  i n t e r w a r  p e r i o d  was
due n o t  o n ly  t o  t h e  r a n g e  o f  r e q u i r e m e n t s  o f  t h e  m a r k e t ,  b u t  a l s o  to
t e c h n i c a l  de ve lopm en ts  i n  a l a r g e  number o f  i n d u s t r i e s .  The r e s u l t  of
t h e s e  d e v e lo p m en t s  was t o  i n c r e a s e  t h e  a l t e r n a t i v e s  f a c e d  by p u b l i c
e n g i n e e r s  i n  c o n s t r u c t i n g  b o t h  w a t e r  and s e w e ra g e  f a c i l i t i e s .  By t h e
t w e n t i e s ,  p i p e s  m a n u f a c t u r e d  from c o n c r e t e ,  wood, c a s t - i r o n  and s p u n -
i r o n  were  c l o s e  s u b s t i t u t e s  o v e r  a w id e  r a n g e  o f  s i z e s .  A lso  t h e s e
p i p e s  competed w i t h  s t e e l  a t  c e r t a i n  h i g h e r  p r e s s u r e s  f o r  h y d r a u l i c
3
w ork ,  and w i t h  s to n e w a r e  f o r  s e w e ra g e  work.
 ^ See Annual  R e p o r t s  o f  M.M.B.W. and M e t r o p o l i t a n  (Sydney)  Wate r  
Sup p ly ,  Sewerage  and D r a in a g e  Board .
2
I n t r o d u c e d  i n t o  A u s t r a l i a  by A u s t r a l i a n  I r o n  and S t e e l  L t d ,  i n  June  
1929.  See 'Spun I r o n  P i p e s ' ,  B .H .P .  R e v ie w , v o l .X I V ,  n o . 3.
3
C o n c r e t e  had  even in v a d e d  t h e  f i e l d  o f  sew er  c o n n e c t i o n s  f o r  
r e s i d e n c e s  p r e v i o u s l y  r e g a r d e d  as  t h e  domain of  t h e  s t o n e w a r e  
m a n u f a c t u r e r .
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I n  t h i s  s e c t i o n  we w i l l  b r i e f l y  d i s c u s s  t h e  i n t r o d u c t i o n  o f  two 
new p r o d u c t  t y p e s ,  t h e  m achine  m a n u f a c t u r e d  c o n c r e t e  p i p e  and t h e  a r c -  
w e ld e d  s t e e l  p i p e .  T h i s  i s  e s s e n t i a l  t o  an u n d e r s t a n d i n g  o f  t h e  g rowth  
of  Hume e n t e r p r i s e s ,  wh ich  m a r k e t e d  p r o d u c t s  o f  t h e s e  two t y p e s .
H a n d - m a n u f a c tu re d  c o n c r e t e  p i p e s  ( n o t  r e i n f o r c e d )  w e re  f i r s t  u sed  
f o r  d r a i n a g e  p u r p o s e s  i n  A u s t r a l i a  somet ime d u r i n g  t h e  second  h a l f  o f  
t h e  n i n e t e e n t h  century . '* '  However ,  t h e i r  q u a l i t y  d i d  n o t  improve 
s u f f i c i e n t l y  f o r  t h e i r  u s e  i n  s ew erage  work  u n t i l  t h e  t u r n  o f  t h e  
c e n t u r y ,  and i n  w a t e r  works u n t i l  World War I .  The a d o p t i o n  o f  t h e  
c o n c r e t e  p i p e  was a  f u n c t i o n  o f  b o t h  t h e  commencement o f  l a r g e - s c a l e  
w a t e r  and s e w e ra g e  w o r k s ,  and a r e m a r k a b l e  improvement i n  t h e  q u a l i t y  
of  c o n c r e t e  p i p e s  t h a t  o c c u r r e d  a t  t h i s  t i m e .  I n  o r d e r  t o  meet  t h e  
b a c k l o g  o f  demand f o r  community f a c i l i t i e s  o f  t h i s  n a t u r e  f rom t h e i r  
l i m i t e d  f i n a n c e s ,  government  e n g i n e e r s  i n  t h e  e a r l y  y e a r s  o f  t h e  
t w e n t i e t h  c e n t u r y ,  w ere  w i l l i n g  to  e x p e r i m e n t  w i t h  new and c h e a p e r
p i p e s .  C o i n c i d i n g  w i t h  t h i s  was a marked  improvement  i n  t h e  q u a l i t y
2 3o f  cement  and a b r e a k - t h r o u g h  i n  p i p e  t e c h n o l o g y .  These  two f a c t o r s
w ere  c l o s e l y  r e l a t e d ;  t h e  demand f o r  a cheap  and e f f i c i e n t  p r o d u c t
4
p r o v i d e d  t h e  i n c e n t i v e  f o r  q u a l i t y  improvements  i n  b o t h  t h e  cement  
and c o n c r e t e  p i p e  i n d u s t r i e s ,  w h i l e  t h e s e  improvements  l e d  t o  t h e  
a d o p t i o n  o f  t h e  c o n c r e t e  p i p e  and h e n c e  t h e  r a p i d  deve lopm ent  o f  t h a t  
i n d u s t r y .
The t r a d i t i o n a l  m a t e r i a l s  o f  sewer  c o n s t r u c t i o n  had  b e e n  b r i c k  
f o r  t h e  l a r g e  m a i n s ,  c a s t - i r o n  f o r  c e r t a i n  i n t e r m e d i a t e  s i z e s ,  and 
s t o n e w a r e  p i p e s  f o r  t h e  s m a l l e r  r e t i c u l a t i o n  mains  and house  
c o n n e c t i o n s .  However ,  i n  1897 i n  Sydneyf  1904 i n  M e lbou rne ,  and 1912
A . N . U . , 3 2 / 1 9 / 1 9 ,  ' P ' ,  C.C. H a lk y a rd  (M.C.E. )  'C o n c r e t e  i n  Sewer 
C o n s t r u c t i o n ' ,  p . 1 3 .
2
C o l i n  F o r s t e r ,  I n d u s t r i a l  Development  i n  A u s t r a l i a  1920-1930 , (A.N.U. 
P r e s s ,  C a n b e r r a ,  1 9 6 4 ) ,  p p . 64 -66 .
3
T h i s  h a s  be e n  d i s c u s s e d  f u l l y  i n  C h a p t e r  5.
4
T h i s  was p a r t l y  a  j o i n t  demand w i t h  p i p e s  by w a t e r  and sewerage  
a u t h o r i t i e s  ( cement  r e q u i r e d  i n  dams e t c . )  and p a r t l y  a s e c t i o n  o f  a 
w i d e r  demand f o r  cement  by a l l  c o n s t r u c t i o n  a c t i v i t i e s .
NS WPP, 1933. R e p o r t  o f  Royal  Commission.  . .  i n t o  c e r t a i n  m a t t e r s  
u n d e r  t h e  a d m i n i s t r a t i v e  c o n t r o l  o f  M e t r o p o l i t a n  Board o f  W a te r ,  
Sewerage and D r a i n a g e ,  J u n e  1933, p . x x x i i .
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i n  G e e lo n g ,  c o n c r e t e  p i p e s  ( o v i fo rm  M onie r  p i p e s )  were  used  f o r  t h o s e  
s i z e s  above which  s to n e w a r e  p i p e s  c o u ld  n o t  b e  p ro d u ce d .  The s u c c e s s  
o f  t h e s e  p i p e s  l e d  t h e  Sydney a u t h o r i t i e s  i n  1912 to  s u b s t i t u t e  con­
c r e t e  f o r  s to n e w a r e  b e c a u s e  t h e  s u p p l y  o f  t h e  l a t t e r  had n o t  k e p t  pace  
w i t h  demand.  R i c h a r d  T a y l o r  Co. L td  of  M e lbourne  w ere  i n v i t e d  by t h e  
Sydney Board t o  s u b m i t  t e n d e r s  f o r  t h e  s u p p ly  o f  c o n c r e t e  p i p e s .  
A l though  t h i s  f i r m  was s u c c e s s f u l  and c o n s t r u c t e d  23 m i l e s  of  s ew erage  
m a i n s ,  t h e y  were  of  such  poor  q u a l i t y  t h a t  sew erage  e n g i n e e r s  r e v e r t e d
2
t o  s to n e w a r e  p i p e s  i n  t h o s e  s i z e s  f o r  w h ich  t h e y  c o u ld  be  m anufa c tu red .
But  c o n c r e t e  was s t i l l  u s e d  f o r  l a r g e r  s i z e s  where  t h e y  c o u ld  compete
a g a i n s t  c a s t - i r o n  and b r i c k .  T h i s  s i t u a t i o n  p e r s i s t e d  u n t i l  t h e  end
o f  t h e  t w e n t i e s  when t h e  c h i e f  e n g i n e e r  o f  t h e  Sydney Board c o n s i d e r e d
t h a t  t h e  p r i c e  o f  s t o n e w a r e  p i p e s  was to o  h i g h  and d e c i d e d  t o  i n v i t e
t e n d e r s  f rom c o n c r e t e - p i p e  m a n u f a c t u r e r s .  He d i d  t h i s  i n  November 1930
and d i s c o v e r e d  t h a t  c o n c r e t e  p i p e s  c o u ld  b e  s u p p l i e d  a t  a p r i c e  42 p e r
3
c e n t  l o w e r  t h a n  t h e  e x i s t i n g  s t o n e w a r e  c o n t r a c t .  I n  view o f  t h e
p o t e n t i a l  economy t h a t  would a r i s e  f rom s u b s t i t u t i n g  c o n c r e t e  f o r
s t o n e w a r e  p i p e s  t h e  Board i n  Sep tem ber  1932 r e v e r s e d  i t s  e a r l i e r
d e c i s i o n  and made i t  p o s s i b l e  f o r  c o n c r e t e  m a n u f a c t u r e r s  to  compete  i n
t h e  unde r  24 i n c h  se w e ra ge  p i p e  m a r k e t .  However ,  due t o  r e g u l a t i o n s
o f  t h e  P u b l i c  H e a l t h  D e p a r tm e n t ,  which  w ere  u p h e ld  by t h e  1933 Royal
4
Commission,  c o n c r e t e  p i p e s  c o u ld  n o t  b e  u s e d  f o r  h o u s e  c o n n e c t i o n s .
T h i s  was due to  t h e i r  s u s c e p t i b i l i t y  t o  a t t a c k  from a c i d s  and 
s u l p h u r e t t e d  h y d ro g en  gas  which b u i l d s  up i n  p o o r ly  g r a d e d  and 
v e n t i l a t e d  s e w e r s .
I n  Melbourne  t h e  c o n c r e t e  p i p e  was a c c e p t e d  more r a p i d l y  f o r  
s e w e ra g e  work t h a n  i n  Sydney .  A l th o u g h  c o n c r e t e  p i p e s  w e re  n o t  
i n t r o d u c e d  u n t i l  1904,  t h e i r  u s a g e  i n c r e a s e d  so r a p i d l y  t h a t  by t h e  end 
of  t h e  t w e n t i e s  th e y  s u p p l i e d  83 p e r  c e n t  o f  t h e  Melbourne  B o a r d ' s  
p u r c h a s e  o f  se w e ra ge  p i p e s . ^  I n  a d d i t i o n ,  d u r i n g  t h e  e a r l y  t h i r t i e s ,
I b i d . ,  p p . x x x i i i  and x x x i v  r e s p e c t i v e l y .
2
I b i d . ,  p p . x x x i i - x x x i i i .  The maximum s i z e  was 24 i n c h e s .
^ I b i d . , p . x x x i i i .
4
I b i d . ,  p . x x x i v .
A.N.U.  , 3 2 / 1 9 / 1 9 ,  H a l k y a r d  o p . c i t .  Fo r  t h e  t h r e e  y e a r s  1926-1929 , 
t h e  B o a r d ' s  p u r c h a s e s  w e r e :  c o n c r e t e  p i p e s ,  1 , 1 5 5 ,2 8 4  f e e t  v a l u e d  a t  
£ 1 0 7 ,2 9 2 ,  s t o n e w a r e  p i p e s ,  265 ,374  f e e t  v a l u e d  a t  £ 2 1 ,5 3 0 .
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t h e  M.M.B.W. ap p ro v e d  t h e  u s e  of c o n c r e t e  p i p e s  f o r  house  c o n n e c t i o n s .
The o t h e r  A u s t r a l i a n  s t a t e s  f o l l o w e d  a b a s i c a l l y  s i m i l a r  p a t t e r n  to
2
t h a t  o u t l i n e d  h e r e ,  a l t h o u g h  i n  W e s te rn  A u s t r a l i a  t h e i r  a c c e p t a n c e  was
d e l a y e d  somewhat ,  due t o  t h e  f a i l u r e  o f  some Monier  p i p e s ,  wh ich  had
3
b e e n  u s e d  p r i o r  t o  Humes' e s t a b l i s h m e n t  i n  P e r t h .  T h e i r  s u c c e s s
t h r o u g h o u t  A u s t r a l i a  was due t o  t h e i r  l o w e r  c o s t s  of  p r o d u c t i o n  and
c o n s t r u c t i o n  ( t h e y  w ere  l o n g e r  and had  l e s s  j o i n t s ) ,  and t o  t h e i r
4
h i g h e r  c o - e f f i c i e n t  o f  d i s c h a r g e .
C o n c r e t e  p i p e s  w e r e  n o t  a c c e p t e d  as  q u i c k l y  f o r  h y d r a u l i c  p u r p o s e s  
as  t h e y  w e re  f o r  s e w e ra g e  w ork ,  b e c a u s e  o f  t h e  h i g h  p r e s s u r e s  t h e y  w e re  
r e q u i r e d  t o  w i t h s t a n d .  At t h e  b e g i n n i n g  o f  t h e  t w e n t i e t h  c e n t u r y  c a s t -  
i r o n  p i p e s  were used  f o r  low and medium p r e s s u r e s ,  w h i l e  s t e e l  p i p e s  
were employed f o r  h i g h e r  p r e s s u r e  w ork .  But  b o t h  p i p e s  w e r e  c o s t l y  t o  
p r o d u c e  and had a l i m i t e d  l i f e  due  t o  i n t e r n a l  c o r r o s i o n .  T h e r e f o r e  
e n g i n e e r s ,  w h i l e  on t h e  l o o k o u t  f o r  c h e a p e r  and more d u r a b l e  p i p e s ,  
were  i n s i s t e n t  t h a t  any a l t e r n a t i v e  must  have  t h e  s t r e n g t h  o f  c a s t - i r o n  
and s t e e l .
As t h e  a c c e p t a n c e  o f  c o n c r e t e  p i p e s  by A u s t r a l i a n  h y d r a u l i c  
e n g i n e e r s  i s  b e s t  documented f o r  Sou th  A u s t r a l i a  a t t e n t i o n  w i l l  be  
f o c u s e d  on t h a t  S t a t e .  I n  1911,  t h e  c o m m is s io n e r s  o f  an i n q u i r y  i n t o  
A d e l a i d e ' s  w a t e r  s u p p l y  gave c o n s i d e r a b l e  a t t e n t i o n  t o  two r e l a t i v e l y  
new p i p e s  -  w o o d - s t a v e  and c o n c r e t e .  The p r i c e s  o f  b o t h  w e re  found  t o  
b e  s u b s t a n t i a l l y  l o w e r  t h a n  s t e e l  and c a s t - i r o n  p a r t i c u l a r l y  when 
c a l c u l a t e d  on an e q u i v a l e n t  s t r e n g t h - l e n g t h  o f  l i f e - r a t e  o f  d i s c h a r g e  
b a s i s . ^  However ,  t h e  c o m m iss ione r s  f a v o u r e d  wood p i p e s  a s  e v i d e n c e  
from t h e  M.M.B.W. s t a t e d  t h a t  c o n c r e t e  p i p e s  were  b e t t e r  s u i t e d  t o  
s ew erage  w ork ,  w h e re as  wood p i p e s  were  b e i n g  ' g r a d u a l l y  a d o p t e d '  i n
Roya l  Commission on Sydney Water  and Sewerage,  o p . c i t . ,  p . x x x i v .
2
SAPP, 1923, v o l . 2 ,  R e p o r t  o f  t h e  S e l e c t  Commit tee  o f  t h e  L e g i s l a t i v e  
C o u n c i l  on t h e  Water  Supply  o f  South A u s t r a l i a ,  November 1923,  p . 3 .
3
The W.A. M e t r o p o l i t a n  Wate r  S upp ly ,  Sewerage and D r a i n a g e  D epa r tm en t  
would n o t  a c c e p t  c o n c r e t e  where  i t  co u ld  g e t  e a r t h e r n w a r e . However 
t h e  e a r t h e r n w a r e  p e o p l e  i n  P e r t h  o n l y  made p i p e s  up t o  9 " .  See A .N .U . ,  
3 2 / 2 3 / 6 ,  ' P i p e s ' ,  V e i t c h / C u s s e n ,  19 November 1929.
4
Roya l  Commission on Sydney Water  and Sewerage ,  o p . c i t . ,  p . x x x v .
^ SAPP, 1911-12 ,  V o l . 3 ,  Roya l  Commission on A d e l a i d e  H ighe r  L e v e l s  
Water  S u p p ly ,  December 1911,  p p . 4 - 5 .
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both Sydney and Melbourne for water distribution.^- Therefore it was
decided to recommend the wood pipe for current use, and to carry out
tests on a 'concrete pipe of South Australian manufacture, with a
2better system of reinforcement'. This manufacturer was Hume Bros.
In the following year (1912) the commissioners undertook further
investigations into pipe varieties, and were impressed by the long life
and economy of the concrete pipe in comparison with cast-iron, steel 
3and wood pipes. They only hesitated in recommending its use in 
Adelaide's water distribution because it had only been used for 
sewerage and drainage work in Sydney and Melbourne, and because it was 
felt that the system of jointing had not been perfected. They 
recommended caution until it had been tested further, in spite of the 
favourable testimony it received from the South Australian Director of 
Irrigation:
1361. You say the American engineers are looking for an 
economical concrete pipe? - Yes.
1362. Did you see any such? - I saw nothing better than 
the reinforced concrete pipe that is being made here by 
Hume Bros. I reckon Hume's pipe is the best pipe I have 
seen anywhere on my travels.
1363. Of course that pipe has not yet been put to a 
good test, but you are impressed with the reinforcing?
- Yes; and with the finish inside the pipe. In that 
respect it is far ahead of any other I have examined.
• • •
1369. You have seen Hume's pipes? - Yes; and I am 
satisfied that his is a much better-looking pipe than 
the British pipe.4
The State government decided to use the wood-stave pipe, which had 
been pioneered and tested in the U.S.A. Consequently a number of pipe 
lines were constructed out of wood,^ but were found to be far from 
satisfactory, as they had been attacked by both white ants and dry
Ibid., p.4.
2 Ibid.
3 Second Progress Report of 
Flats Water Supply, 30 July 
A Ibid., p.67. Evidence of 
Wood-staves of Oregon and
Royal Commission on the Eudunda and Murray 
1912, op.cit., p.viii.
S. McIntosh.
redpine were imported from the U.S.A.
69
rot.^ Because of this, attention returned to the reinforced concrete
pipe. At this time (1916) the South Australian Irrigation Department
was using Hume pipes for nearly all their discharge pipes and pipes for 
2syphons; further, it was noted that Tasmania was using reinforced
3concrete pipes for water distribution. With this increasing evidence
of the efficiency of concrete pipes and because a cheap and durable
alternative to steel and cast-iron was badly needed, the decision was
made to experiment with Hume pipes for hydraulic purposes. In 1917
Hume Bros supplied five chains of 12 inch diameter reinforced concrete
pipes, capable of withstanding 170 lbs pressure, for the Tanunda 
4scheme. As this experiment was entirely successful, further work was 
given to Hume Bros. On 18 November 1920, the South Australian Supply 
and Tender Board granted a contract to Hume Pipe Co. (Aust.) Ltd for 
two miles of 10 inch main (pressure 49 to 131 lbs), three miles of 
eight inch (71 to 131 lbs), two and a quarter miles of six inch (14 to 
114 lbs) and 12 miles of eight inch (84 to 105 lbs)."*
This was the company’s first large contract for hydraulic pipes 
and constituted a break-through for both Humes and the concrete-pipe 
industry. As their market was no longer restricted to drainage and 
sewerage work, Humes’ growth potential increased considerably. In 
this way Hume Pipe played an important role in gaining acceptance for 
the concrete pipe not only in Australia but throughout the world. 
However, even at this stage there was little room for complacency, as
* SAPP, 1916, vol.3, Royal Commission on Water Supply, Second Progress 
Report on Murray Lands Supply 8 November 1916, p.15. Evidence of 
S. McIntosh, Director of Irrigation. At the same time the Tasmanian 
Hydro-Electric Commission was using wood-stave pipes (supplied by the 
Australian Wood Pipe Co.) for lower pressure work. These lines were 
replaced by steel pipes supplied by Hume Steel in 1936 and 1937 (see 
annual ’Report of Hydro-Electric Commission’ in TASPP). However, this 
failure was not the end of the wood pipe in Australia. For instance 
J. Mitchell, Premier of Western Australia, in attempting to attract 
industry to that State, enabled the Australian Wood Pipe Co. to win a 
contract for 10 miles of 24" and 30" pipes for the goldfields line.
See A.N.U., 32/23/14 'Pipes’, Veitch/Cussen, 7 July 1933.
2 Ibid., p.15.
2 Ibid,, p.16.
4 Report of Select Committee of Legislative Council on the Water Supply 
of South Australia, 22 November 1923, op.cit,, p.32.
5 Ibid.
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t h e  p rob lem s  which  Hume P ip e  e x p e r i e n c e d  i n  s u c c e s s f u l l y  c o m p l e t i n g
t h e s e  l i n e s  b e a r  w i t n e s s . ^  The main p rob lem  was i n  d e v e l o p i n g  an
e f f e c t i v e  j o i n t i n g  s y s t e m ,  and i t  was t h i s  which  a c c o u n t s  f o r  t h e  l a r g e
number o f  p a t e n t s  (16)  f o r  p i p e - j o i n t i n g  t e c h n i q u e s  t a k e n  o u t  by t h e  
2company.
For  h i g h e r  p r e s s u r e  work t h e  most  e f f e c t i v e  p i p e  was t h a t
m a n u f a c t u r e d  from s t e e l .  However ,  b e c a u s e  i t  was c o m p a r a t i v e l y  c o s t l y
a t  t h e  t u r n  o f  t h e  c e n t u r y ,  p a r t i c u l a r l y  i n  t h e  s m a l l e r  s i z e s ,  and had
a s h o r t  l i f e  e x p e c t a n c y ,  c a s t - i r o n  p i p e s  were s u b s t i t u t e d  w h e r e v e r
p o s s i b l e .  Over  t h e  f o l l o w i n g  tw en ty  y e a r s  t h i s  s i t u a t i o n  changed
c o n s i d e r a b l y  w i t h  t h e  r e p l a c e m e n t  o f  t h e  l e s s  e f f i c i e n t  and more c o s t l y
r i v e t e d  p i p e  by t h e  a r c - w e l d e d  p i p e  which was t h i n l y  l i n e d  w i t h
c o n c r e t e .  T h i s  lowered  i t s  c o s t  and i n c r e a s e d  i t s  l i f e - s p a n ,  r e s u l t i n g
i n  i t s  s u b s t i t u t i o n  f o r  c a s t - i r o n ,  i n  h i g h  p r e s s u r e  work.
A u s t r a l i a  a p p e a r s  t o  have p l a y e d  an  i m p o r t a n t  r o l e  i n  t h i s
t r a n s i t i o n ,  f o r  t h e  M.M.B.W.’s e n g i n e e r ,  a f t e r  a v i s i t  t o  G r e a t
B r i t a i n ,  t h e  U.S .A.  and Europe i n  1924, was a b l e  t o  s a y :
I n  r e g a r d  t o  s t e e l  p i p e s ,  I  found  t h a t  t h e  B o a r d ' s  
p r a c t i c e  i s  q u i t e  i n  t h e  f r o n t  l i n e ,  and i s  i n  my 
o p i n i o n ,  i n  adva nce  o f  t h a t  i n  m os t  o t h e r  c o u n t r i e s .
For  i n s t a n c e ,  i n  some i m p o r t a n t  and advanced  p l a c e s  i t  
was s u r p r i s i n g  t o  f i n d  t h e  r i v e t e d  p i p e  s t i l l  b e i n g  
made i n  l a r g e  q u a n t i t i e s .  T h i s  i s  a fo rm of  
f a b r i c a t i o n  p r a c t i c a l l y  d i s c a r d e d  f o r  many y e a r s  i n  t h e  
B o a r d ' s  p r a c t i c e  i n  f a v o u r  of  t h e  more e f f i c i e n t  l o c k -  
b a r  o r  we lded t y p e s . . . n o w h e r e , e x c e p t  i n  a few v e r y  
h i g h  p r e s s u r e  h y d r o - e l e c t r i c  l i n e s  was t h e  m a n u f a c t u r e  
of  s t e e l  p i p e s  f o r  w a t e r  s u p p ly  by e l e c t r i c  w e l d in g  
p r a c t i s e d  on a l a r g e  s c a l e  a s  i s  now b e i n g  done i n  
A u s t r a l i a . 3
He f e l t  t h a t  a g r e a t  d e a l  of  c r e d i t  was due to  t h e  e n t e r p r i s e  o f  
Mr Mephan F e r g u so n  who e s t a b l i s h e d  a company i n  V i c t o r i a  o f  t h e  same 
name. T h e re  i s  no d oub t  t h a t  A u s t r a l i a n  e x p e r t i s e  i n c r e a s e d  g r e a t l y  
d u r i n g  t h e  t h i r t y  y e a r s  p r i o r  t o  World War I I .  Dur ing  World War I  
t h e  Tasmanian  H y d r o - E l e c t r i c  Commission c o u ld  o n ly  o b t a i n  r i v e t e d  
s t e e l  p i p e s  24 i n c h e s  i n  d i a m e t e r  f rom l o c a l  m a n u f a c t u r e r s  (Mephan 
F e r g u s o n ) , and was f o r c e d  t o  im p o r t  t h e i r  r e q u i r e m e n t s  o f  49 i n c h
I b i d .
See C h a p t e r  5.
M.M.B.W., M in u t e s ,  P r i n t e d  R e p o r t s  e t c . ,  1924 /25 ,  p p . 4 - 5 .
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pipes. However, by the late thirties Hume Steel Ltd was supplying 
welded steel pipes to whatever size the Commission required.
Possibly this preference for arc-welded pipes by the M.M.B.W. 
influenced W.R. Hume's decision to begin the manufacture of steel pipes 
in Melbourne in 1923 using an arc-welding process. It is also 
interesting to realise that the widespread adoption of cement lining 
of steel pipes stemmed from Hume's patented centrifugal process.
Seller concentration
It is very difficult to say anything precisely about seller 
concentration in the pipe industry, because it cuts across the industry 
classification of the Commonwealth Statistician. The method adopted 
here is to try and define the boundaries of the pipe industry by 
estimating the annual value of pipes used in the construction of water 
supply, sewerage, drainage, irrigation and hydro-electric facilities. 
This series can be used to indicate approximately the change in Hume 
enterprises' share of the market during the period 1910 to 1940.^
Having placed Humes within its overall context it is possible to 
concentrate more narrowly upon the structure of the concrete and steel 
sections of the pipe market.
Humes' share of the market
Table 3-7 indicates that the growth of Humes' share of the market 
was part of a general increase in the proportion of pipes supplied to 
water and sewerage authorities by Australian manufacturers. Net 
imports as a percentage of the value of pipes used by these authorities 
declined substantially from an average of 56.2 per cent in the 1910's 
to 11.7 per cent in the 1930's. However, Humes grew at a faster rate 
than the Australian pipe industry over the thirty years ending 1940.
These shares can only be considered as rough approximations of actual 
market shares, because (a) of estimation problems, see appendix I, (b) 
although water and sewerage was the main use of pipes, it was not the 
only one, (c) use of pipes is not the same as purchases of pipes, the 
calculation of which would require stocks held by public authorities, 
which is unavailable. However, a comparison of my estimates with the 
value of output of pipes published in the Production Bulletin after 
1936/37, gives encouraging results. See appendix 1(4) at the end of 
this chapter.
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Pipes were first produced by this firm in 1910/11, and by the late 
thirties sales were equivalent to 18 per cent of pipes used in the 
construction of water and sewerage facilities.
Table 3-7
Hume enterprises' share of the pipe market 
1910/11-1938/39
(1)
Public 
use of 
pipes
£'000
(2)
Net
imports 
(in situ 
value) 
*
£'000
(3)
Public 
use of 
local 
pipes 
(l)-(2) 
£'000
Hume
enterprises 
sales 
(pipes & 
fittings) 
£'000
Humes 
as % 
of (1)
Net
imports 
as % of 
(1)
1910/11 1,101 552 549 N. A. N.A. 50.14
1911/12 1,355 698 657 N . A. N.A. 51.51
1912/13 1,725 916 809 5 0.29 53.10
1913/14 1,397 855 542 8 0.57 61.20
1914/15 890 717 173 N.A. N.A. 80.56
1915/16 1,439 889 550 N.A. N.A. 61.78
1916/17 1,178 564 614 N.A. N.A. 47.88
1917/18 1,125 315 810 N.A. N.A. 28.00
1918/19 1,146 874 272 83 7.24 76.27
1919/20 1,890 985 905 N.A. N.A. 52.12
1920/21 2,635 2,205 430 171 6.49 83.68
1921/22 3,377 913 2,464 319 9.45 27 .04
1922/23 3,992 1,282 2,710 315 7.89 32.11
1923/24 4,067 1,434 2,633 212 5.21 35.26
1924/25 4,537 1,429 3,108 258 5.69 31.50
1925/26 3,509 1,657 1,852 339 9.66 47.22
1926/27 3,848 1,783 2,065 364 9.46 46.34
1927/28 4,150 1,671 2,479 369 8.89 40.27
1928/29 3,609 1,977 1,632 N.A. N.A. 54.78
1929/30 3,195 1,464 1,731 348 10.89 45.82
1930/31 2,730 450 2,280 157 5.75 16.48
1931/32 1,961 259 1,702 153 7.80 13.21
1932/33 2,266 402 1,864 314 13.86 17.74
1933/34 2,428 436 1,992 381 15.69 17.96
1934/35 3,523 484 3,039 360 10.22 13.74
1935/36 3,386 275 3,111 49 5 14.62 8.12
1936/37 3,914 266 3,648 701 17.91 6.80
1937/38 4,487 420 4,067 664 14.80 9.36
1938/39 3,508 301 3,207 581 16.56 8.58
* This series has been calculated from data in the Overseas Trade
Bulletin, as value of imports (including duties) plus a 10% 
mark up to cover distribution costs (N.G. Butlin, Australian 
Domestic Product, p.147) minus exports. Prior to 1918/19 the 
import figures were adjusted to exclude 'flexible metal tubes' on 
the basis of their relative importance in the early twenties.
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This growth in Hume's share of the market occurred in a number of 
phases. Up to 1918/19 Hume Bros expanded rapidly so that at the 
conclusion of hostilities they were supplying 7.2 per cent of the 
market, with imports supplying a further 76.3 per cent. While Humes 
grew at an unprecedented rate in the first half of the twenties, their 
share of the market actually declined to 5.7 per cent. This was due to 
the very rapid growth of the Australian pipe industry in response to 
the large-scale public construction programmes in this period and the 
inability of imports to keep pace. This expansion was short-lived as 
public expenditure declined in the second half of the twenties causing 
local industry to follow suit. Therefore while Humes only grew slowly 
(34.8 per cent) in this period its market share increased from 5.7 to 
10.9 per cent, due, partly at least, to the recent acceptance of 
concrete for hydraulic work. Further advances were made in the 
thirties so that by 1936/37 their share stood at 17.9 per cent. This 
took place against a general background of industry growth (by 30.9 
per cent), which was mainly due to a decline in imports (by 78.9 per 
cent) over a period when (long-run) public expenditure stagnated. 
Therefore Humes' increased market share was associated with a general 
increase in that of the domestic industry (except in the second half 
of the twenties) and a decline in imports, set against a background of 
rising public expenditure on water, and sewerage facilities. However, 
while total demand increased by a multiple of 2.6, (and that for 
locally produced pipes by a multiple of 5) between 1912/13 and 1937/38 
Humes' grew 116.2 fold. Therefore growth resulted from Humes' ability 
to increase its share of the market.
Humes' share of the market varied from State to State. Table 3-8 
indicates that in New South Wales, Victoria and South Australia, Humes 
met their greatest competition, whereas in the more isolated States of 
Queensland, Tasmania and Western Australia they supplied a much larger 
part of the market.
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Table 3-8
Hume enterprises' sales (pipes and fittings) as 
percentage of public use of pipes, 1918/19-1938/39
Vic. S.A. i—1O' Tas. W. A. N.S.W.
1918/19 15.53 12.34 2.59 25.53 _ —
1919/20 N.A. N.A. N.A. N.A. - -
1920/21 14.23 11.29 1.58 26.56 1.28 -
1921/22 11.69 23.53 3.54 12.61 28.69 -
1922/23 9.43 17.75 4.33 7.59 30.76 -
1923/24 12.14 3.07 3.66 23.47 12.50 -
1924/25 11.75 2.86 5.49 26.99 10.54 -
1925/26 15.88 11.06 11.71 30.29 8.26 -
1926/27 17.41 7.59 8.76 40.95 10.51 -
1927/28 14.13 9.60 9.77 28.29 11.45 -
1928/29 N.A. 13.39 12.93 100.00 55.67 2.75
1929/30 13.82 13.10 13.91 109.63 41.71 0.79
1930/31 10.47 5.10 25. 10 38.55 22.67 0.22
1931/32 13.82 7.16 19.30 76.29 23.50 0.56
1932/33 14.74 23.27 30.11 68.29 20.67 2.94
1933/34 12.59 13.29 28.04 79.24 36.82 8.47
1934/35 9.43 6.59 13.36 80.43 39.45 3.97
1935/36 14.16 7.77 12.84 87.42 48.78 5.89
1936/37 28.95 12.88 13.86 96.44 33.33 8.99
1937/38 19.59 11.39 21.13 72.92 25.92 6.92
1938/39 23.17 11.78 21.82 41.59 20.99 8.43
SOURCE: see appendix.
Note: in one year (1929/30) for Tasmania the share exceedsi 100.00.
This is due 1to (a) the fact that public expenditure refers to
1use and not purchase of pipes, and signifies a building up of
stocks, (b) although construction of water , sewerage! and
hydro-electric facilities generated the main demand for pipes 
they were also used for other purposes.
The concrete pipe industry
Hume Pipe Company was the main concrete pipe manufacturer in 
Australia during the interwar period. At the end of the thirties 
(using figures published in the Production Bulletin between 1936/37 
and 1938/39) Humes produced 49.5 per cent of total output in 
Australia. In the States of Western Australia, Tasmania and to a 
lesser extent South Australia it was the only concrete-pipe 
manufacturer of any consequence. On the other hand the company met 
greater competition in Victoria, New South Wales and Queensland.
In Victoria reinforced concrete pipes had been introduced in the 
nineteenth century by John Monash's company, Reinforced Concrete and
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Monier Pipe Construction Co. Pty Ltd. Pre-cast pipes were only one of
the reinforced concrete products manufactured by his company, and it
was not until 1914 (just after Hume Bros had established a factory at
Maribyrnong) that J. Monash and J. Gibson formed a company called
Concrete Constructions Pty Ltd, to specialise in the production of
2reinforced concrete pipes. This company was eventually purchased by 
Hume Pipe in September 1920.
During the 1920’s there were five main producers of concrete pipes
3in Victoria: Hume Pipe, Concrete Constructions, Rocla Pipes Ltd,
4Consolidated Concrete Pipe Company, and Australian Concrete Pipe 
Company. At the end of the twenties the first three of these companies 
supplied about 92 per cent of the market, while Hume Pipe and Concrete 
Constructions contributed approximately 63 per cent.“* It was at this 
time that Rocla presented an ultimatum to Hume Pipe - either they come 
to a quota agreement whereby Rocla’s share of the Victorian market be 
increased from 29 to 42 per cent, or they would initiate a price war.
As this would have reduced Humes’ share to 50 per cent and as
W.R. Hume considered that his product was superior to Rocla's it is not
ß
surprising that he found the proposal unacceptable.
The major effect of the resulting price war (prices fell by 50 per 
cent), which extended to Queensland when Rocla established a factory in 
Brisbane during 1930/31, was to reduce the number of manufacturers in 
Victoria. Hume Pipe purchased the Consolidated Concrete Co. (with
Some of the records of this company (namely wage books, job files and 
minutes) for the period 1880 to 1952 are held by the University of 
Melbourne Archives. Monash is credited with having first introduced 
reinforced concrete into Victoria.
2 This company used a variant of the centrifugal process.
3 This company was registered in 1927 to take over the assets of 
Coates and Co.
4 It had purchased patent rights from Ralph Williams for a variation of 
the centrifugal process.
 ^This calculation is based upon the shares proposed by Rocla in July 
1930 for the two smallest companies which totalled 8 per cent (M.H.O. 
Hume Pipe Minute Book, 7 July 1930, par.861), and the sales of Rocla 
(recorded in a file on competitors kept by Humes Ltd - only this year 
is available), Hume Pipe and Concrete Constructions for the year 
1929/30.
ß
M.H.O. Hume Pipe Minute Book, 7 July 1930, par.861.
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f a c t o r i e s  i n  Sydney,  M e lb o u rn e ,  B r i s b a n e  and Hobar t)  i n  August  1931'*'
and a b s o r b e d  t h e  a s s e t s  o f  t h e  A u s t r a l i a n  C o n c r e t e  P i p e  Company ( a t
2
T a l b o t )  i n  A p r i l  1932 when i t  wen t  i n t o  l i q u i d a t i o n .  At t h e  same t im e
R o c la  u n d e r t o o k  a programme o f  e x p a n s i o n ,  p a r t l y  aimed a t  a t t a c k i n g
Hume e n t e r p r i s e s  and p a r t l y  t o  s a t i s f y  t h e  a m b i t i o n s  of i t s  owner 
3
R.A. S c huc ha rd .  Dur ing  1930/31 a f a c t o r y  was e r e c t e d  i n  B r i s b a n e ,  and
i n  1933/34  a n o t h e r  p l a n t  was e s t a b l i s h e d  i n  Sydney.
I t  i s  d i f f i c u l t  t o  m e a s u r e  a c c u r a t e l y  t h e  r e l a t i v e  growth of  R o c l a
and Hume P i p e  ( i n c l u d i n g  C o n c r e t e  C o n s t r u c t i o n s )  t h r o u g h o u t  A u s t r a l i a
a s  t h e  o n ly  a v a i l a b l e  i n d i c a t o r  f o r  R o c la  i s  d e p r e c i a t e d  book v a l u e s  of
4
a s s e t s  t a k e n  from t h e i r  a n n u a l  r e p o r t s .  U n f o r t u n a t e l y ,  no s a l e s  
i n f o r m a t i o n  f o r  R oc la  ( a p a r t  f rom 1929/30)  has  come t o  hand .  T a b l e  3-9 
i n d i c a t e s  t h a t  f o r  t h e  d e c a d e  as  a w h o l e ,  R o c l a ' s  a s s e t s  i n c r e a s e d  2 .6  
f o l d  g r e a t e r  t h a n  Humes ' .  However ,  t h i s  does n o t  n e c e s s a r i l y  mean t h a t  
s a l e s  o r  o u t p u t  grew i n  t h e  same p r o p o r t i o n .  At l e a s t  p a r t  of  t h i s
T a b l e  3-9
D e p r e c i a t e d  f i x e d  a s s e t s :  ( i n c l .  l a n d ,  p l a n t ,
b u i l d i n g s ,  v e h i c l e s  and o f f i c e  equ ip m en t)
R o c la  as  p e r c e n t a g e o f  Hume P i p e
( i n c l .  C o n c r e t e  C o n s t r u c t i o n s )  1929 /30 -1938 /39
1929/30 12 .4
1930/31 15.8
1931/32 16.3
1932/33 18.9
1933/34 24 .0
1934/35 26 .3
1935/36 28 .7
1936/37 28 .7
1937/38 29 .5
1938/39 32 .1
SOURCES: Annual  R e p o r t s  o f  R o c la  L t d ,  Hume
P i p e  C o . ,  and C o n c r e t e  C o n s t r u c t i o n s .
I b i d . ,  18 Augus t  1931, p a r . 893.
2
I b i d . ,  21 A p r i l  1932,  p a r . 905 .  Hume P i p e  had  p u r c h a s e d  t h e  s h a r e s  
o f  t h i s  .company i n  1931 i n  o r d e r  t o  compete  more e f f e c t i v e l y  w i t h  
R o c l a  i n  t h e  r u r a l  a r e a s .
^ I n  J u l y  1936 he and h i s  w i f e  h e l d  25 ,973  o f  a t o t a l  o f  63,721 
o r d i n a r y  s h a r e s .  M.H.O. f i l e  on c o m p e t i t o r s .
4
T h i s  m ea su re  i s  b a s e d  on t h e  a s s u m p t io n  t h a t  s i m i l a r  p r o c e d u r e s  f o r  
c a l c u l a t i n g  d e p r e c i a t i o n  and w r i t i n g  o f f  c a p i t a l  have b e e n  used  by b o t h  
c o m p a n i e s .
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i n c r e a s e  i n  a s s e t s  was due t o  an i n c r e a s e  i n  t h e  c a p i t a l / o u t p u t  r a t i o ,
f o r  i n  1929/30 a l t h o u g h  R o c l a ' s  s a l e s  amounted t o  23 .8  p e r  c e n t  of
Humes’ , t h e i r  a s s e t s  o n l y  amounted t o  1 2 .4  p e r  c e n t .  A l so  a  p r o p o r t i o n
of  t h i s  c a p i t a l  may have  b e e n  i d l e  as  i s  s u g g e s t e d  by t h e  c l a i m s  of
Cussen and t h e  Queens la nd  m anager  i n  1933; t h e  fo rm er  t h a t  Humes were
do ing  80 p e r  c e n t  o f  t h e  b u s i n e s s  i n  V i c t o r i a  and t h e  l a t t e r  t h a t  R o c la
was n o t  d o in g  v e r y  much b u s i n e s s . ^ - However ,  i t  i s  p o s s i b l e  t h a t  R o c la
improved i t s  m a r k e t  s h a r e ,  a l t h o u g h  o n l y  a f r a c t i o n  o f  t h a t  s u g g e s t e d
2
by t h e  v a l u e  o f  a s s e t s .
New South  Wales was t h e  o t h e r  S t a t e  where  Hume P i p e  f a c e d  
c o n s i d e r a b l e  c o m p e t i t i o n ,  i n  t h i s  i n s t a n c e  from t h e  S t a t e  M onier  P ipe  
Works. The Monier  P i p e  Works was e s t a b l i s h e d  i n  Sydney i n  1897 by a 
Mr Gummow who s u p p l i e d  t h e  f i r s t  c o n c r e t e  p i p e s  used  i n  t h e  Sydney 
s ew erage  scheme.  T h i s  company, wh ich became known as  Gummow, F o r r e s t  
and Co. L t d ,  grew s lo w ly  ( s e e  T a b l e  3 -10)  i n  r e s p o n s e  t o  t h e  g r a d u a l  
a c c e p t a n c e  o f  t h e  c o n c r e t e  p i p e  f o r  s e w e ra g e  and d r a i n a g e  by p u b l i c
T a b l e  3-10
Monier  P i p e  Works : S a l e s  191 0 /1 1 -1 9 3 4 /3 5
(£ )
1910/11 18,674 1923/24 49 ,574
1911/12 26,544 1924/25 59 ,946
1912/13 28,383 1925/26 75,067
1913/14 N. A. 1926/27 72,667
1914/15 25 ,706 1927/28 N.A.
1915/16 30,309 1928/29 N. A.
1916/17 42 ,9 46 1929/30 49 ,816
1917/18
1918/19
1919/20
26 ,2 00
23,762
36 ,0 66
1930/31
1931/32
1932/33
4 9 ,072
26 ,066
36 ,278
1920/21 49 ,0 11 1933/34 22,807
1921 /22 47,051 1934/35 16,439
1922 /23 39 ,936
SOURCES: ( i )  1910/11-
'Monier
■1912/13 NSWPP 1914 
P i p e  Works . . . ' op
v o l . I I  
. c i t .
( i i )  1914 /1 5 -1 9 3 4 /3 5  Annual  R e p o r t s  o f  
N.S.W. S t a t e  I n d u s t r i e s .
A .N .U . ,  3 2 / 2 2 / 1 8  ’P i p e s ' ,  C u s s e n / E k l u n d , 8 March 1933, and E k lu n d /  
Cussen ,  13 March 1933.
2
T a b le  3 -8  can  n o t  be  used  t o  throw any l i g h t  on t h i s  p r o b le m ,  as  
i t  r e f e r s  t o  a l l  p i p e  c a t e g o r i e s  n o t  j u s t  c o n c r e t e  p i p e s .
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authorities. In 1913 this company offered its assets for sale to the
New South Wales State government. When W.R. Hume heard of this offer
he wrote to the Minister for Public Works.
We are now readying up our plans to start works in 
New South Wales....It is our desire to keep all 
interstate work in the hands of one company, but if 
you are inclined to favour Government pipe works...  ^
we would be prepared to negotiate our patent rights.
After taking Humes' proposition into consideration the State government
decided to purchase both the Monier Pipe Works (February 1914) and the
Hume centrifugal process. Consequently the State government operated
the Monier Works, producing both Monier and Hume pipes until its sale
on 8 March 1936 to a company floated for the purpose called Monier 
3Industries Ltd.
Having sold their patent rights, Humes could not begin production
in New South Wales until these patents expired in the late twenties, a
4fact which W.R. Hume later regretted. Hume Pipe eventually began 
production in that State in 1929/30, and by 1933/34 their sales were 
almost double those of State Monier. We do not know the sales of the 
Monier Works at the end of the thirties, but in view of the rapid 
growth of Humes in this period, it is likely that the latter far 
exceeded them.
The steel pipe industry
In the case of steel pipes Humes entered the market at a time 
(1923/24) when relatively large-scale and efficient producers were 
already established. Hume Steel's most formidable competitor was 
Mephan Ferguson Pty Ltd, which was registered in Melbourne, but 
undertook contracts throughout Australia. During the interwar years,
For the three years ending June 1913 only 8 per cent of its sales 
went to the private sector. See NSWPP 1914 vol.II, 'Monier Pipe Works 
(papers relating to the purchase of from Gummow, Forrest and Co. Ltd)',
P. 15.
 ^ Ibid., p .1.
3 NSWPP 1937/38, vol.IV, Royal Commission on Sale of State Industrial 
Undertakings (resulting from accusations of corruption by J.T. Lang). 
See particularly 'Papers in Connection with Sale of State Monier Pipe 
Works', p.3.
4 A.N.U., 32/67/7, W.R. Hume/A.E. Barton, 2 August 1933, p.l.
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t h i s  company employed an e f f i c i e n t  s p i r a l  w e l d in g  p r o c e s s  which 
p roduced  a h i g h  q u a l i t y  p i p e ,  a t  a c o s t  which  Hume S t e e l  and o t h e r  
m a n u f a c t u r e r s  found i t  d i f f i c u l t  t o  match.'*'  As t h e  Sydney manager  o f  
Hume S t e e l  s a i d :
Our i n f o r m a t i o n  c o n f i r m s  y o u r s  t h a t  t h e  [Sydney]
Board c e r t a i n l y  would n o t  be  p r e p a r e d  t o  pay more f o r  
o u r  p i p e ,  o r  anybody e l s e ' s  f o r  t h a t  m a t t e r ,  when i n  
c o m p e t i t i o n  w i t h  Mephan F e r g u s o n ' s . ^
I n  V i c t o r i a ,  a p a r t  f rom Mephan F e r g u s o n ,  Hume S t e e l  met  s u b s t a n t i a l
3
c o m p e t i t i o n  from Thompson and Co. ( C a s t l e m a in e )  P ty  L td  and C o w le y ' s  
Eureka  I ro nw orks  P ty  L t d .  Over t h e  p e r i o d  1923/24  to  1938 /39 ,  Hume 
S t e e l  s u p p l i e d  a p p r o x i m a t e l y  o n e - q u a r t e r  o f  M.M.B.W.' s  demand f o r  
s t e e l  p i p e s . ^
Also i n  New South  W ale s ,  Hume S t e e l ' s  e n t r y  i n t o  t h e  m a r k e t  i n
1928 met  w i t h  c o n s i d e r a b l e  o p p o s i t i o n  from e s t a b l i s h e d  m a n u f a c t u r e r s .
The l a r g e s t  p r o d u c e r  of  s t e e l  p i p e s  i n  t h a t  S t a t e  was A u s t r a l i a n  I r o n
and S t e e l  L t d ,  which  ( i n  a d d i t i o n  t o  b a s i c  i r o n  and s t e e l )  a l s o
p roduced  c a s t - i r o n  and s p u n - i r o n  p i p e s .  By mid-1934 Hume S t e e l ' s
Sydney manager  c l a im e d  t h a t  t h e y  were  o b t a i n i n g  a b o u t  30 p e r  c e n t  o f
t h e  m ark e t  f o r  l a r g e  d i a m e t e r  s t e e l  p i p e s . ^  Most o f  t h e  r e m a i n i n g
70 p e r  c e n t  would have  been  s u p p l i e d  by A u s t r a l i a n  I r o n  and S t e e l .
However ,  t h i s  p o s i t i o n  cha nged  i n  t h e  second  h a l f  o f  1934 w i t h  t h e
e n t r y  of  M o r t ' s  Dock and Mephan F e r g u s o n  i n t o  t h e  New South Wales
m a r k e t .  M o r t ' s  Dock d e c i d e d  t o  e n t e r  t h i s  m a r k e t  b e c a u s e  o f  t h e
a d v e r s e  i n f l u e n c e  t h a t  t h e  Cockatoo  I s l a n d  Dockyard  had upon t h e i r
£
m a r in e  e n g i n e e r i n g  b u s i n e s s ,  and s u c c e s s f u l l y  t e n d e r e d  f o r  t h e i r  
f i r s t  c o n t r a c t  i n  Ju n e  1934.  T h i s  f o r c e d  A . I . S .  and Hume S t e e l  t o
A .N .U . ,  3 2 / 6 7 / 1 5 ,  ' P i p e s ' ,  December 1935,  Copy of  'M a n u f a c t u r e  of  
S p i r a l l y  Welded P i p e s  a t  Works o f  Mephan F e r g u s o n  P ty  L t d . . . '  
compi led  by members o f  t h e  Sydney Water  Board .  A lso  M.M.B.W. M in u te s  
and P r i n t e d  R e p o r t s  e t c .  1 9 24 /25 ,  'R e p o r t  by E n g i n e e r ' ,  p p . 4 - 5 .
 ^ A . N . U . , 3 2 / 6 7 / 1 5 ,  ' P l a n t ' ,  R e i l l y / C u s s e n ,  24 Augus t  1935.
3
They a l s o  p roduced  e l e c t r i c a l  equ ipm ent  and r a i l w a y  r o l l i n g  s t o c k .
See C. F o r s t e r ,  I n d u s t r i a l  Development  i n  A u s t r a l i a  o p . c i t . ,  p p . 1 1 7 ,  
119,  157 and 158.
4
C a l c u l a t e d  from l i s t s  o f  c o n t r a c t s  i n  M.M.B.W, M in u t e s ,  P r i n t e d  
R e p o r t s  e t c .
A . N . U . , 3 2 / 6 7 / 1 1 ,  ' P i p e s ' ,  R e i l l y / C u s s e n ,  3 J u l y  1934,  ( 2 0 2 4 / 3 ) ,  p . 2 .  
^ I b i d . ,  R e i l l y / C u s s e n ,  3 J u l y  1934,  ( 2 0 2 4 / 2 ) ,  p . 2 .
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abandon  t h e i r  q u o t a  a g reem en t  o f  Augus t  1933,  i n  o r d e r  t o  i n c l u d e
M o r t ' s  Dock. Hume S t e e l  and M o r t ' s  Dock w e re  t o  r e c e i v e  30 p e r  c e n t  o f
2
a l l  c o n t r a c t s  and A . I . S .  t h e  r e m a i n i n g  40 p e r  c e n t .  However t h e  S t a t e
government  h e a r d  a b o u t  t h i s  t h r e e - w a y  a g re e m e n t  and i n v i t e d  Mephan
F e r g u s o n  t o  submi t  a t e n d e r ,  which  t h e y  d i d  so a t  e m b a r r a s s i n g l y  low 
3
p r i c e s .  T h i s  was p o s s i b l y  t h e  l a s t  s t r a w  as  f a r  a s  A . I . S .  w ere  
c o n c e r n e d  g i v e n  t h e  p rob lem s  t h e y  w e re  f a c i n g  i n  t h e i r  i r o n  and s t e e l  
d e p a r t m e n t s ,  and i n  O c to b e r  1935 t h e y  w ere  f o r c e d  t o  s e l l  t h e i r  a s s e t s  
t o  Broken H i l l  P ty  Co. L t d .
C o n c l u s io n s
T h i s  s e c t i o n  has  h i g h l i g h t e d  t h e  v e r y  r a p i d  growth  o f  Hume 
e n t e r p r i s e s  r e l a t i v e  t o  demand. T o t a l  p u b l i c  demand f o r  p i p e s  
i n c r e a s e d  2 . 6  f o l d ,  t h a t  f o r  l o c a l l y  p ro d u ce d  p i p e s  by a m u l t i p l e  of  5, 
w h i l e  Humes’ s a l e s  grew by a f a c t o r  o f  1 1 6 .2 .  I n  o t h e r  words  Humes' 
g rowth  was m a i n ly  due t o  an a b i l i t y  t o  i n c r e a s e  i t s  m ark e t  s h a r e .  A lso  
t h r e e  c h a r a c t e r i s t i c s  emerge from t h i s  d i s c u s s i o n  o f  m ark e t  s t r u c t u r e  
w h ic h  c o u ld  be  e x p e c t e d  t o  i n f l u e n c e  t h e  g r o w t h ,  p e r f o r m a n c e  and 
c o n d u c t  o f  Humes. As t h e s e  c o n c l u s i o n s  w e r e  a n t i c i p a t e d  i n  t h e  
i n t r o d u c t i o n  t o  t h i s  s e c t i o n  t h e y  w i l l  o n l y  be  d e a l t  w i t h  b r i e f l y  h e r e .  
F i r s t l y ,  a s  h a s  be e n  shown,  f r a g m e n t a t i o n  of  t h e  p i p e  m a r k e t  t o g e t h e r  
w i t h  h i g h  c o s t s  of  t r a n s p o r t  would have  i n f l u e n c e d  t h e  f i r m ’ s p a t t e r n  
o f  g ro w th .  The m a r k e t  c o n s i s t e d  o f  s i x  i s o l a t e d  m e t r o p o l i t a n  a r e a s ,  
e a ch  s u r r o u n d e d  by a p a t t e r n  o f  s m a l l  w i d e l y  s c a t t e r e d  r u r a l  towns .
A l a r g e  f i r m  i n  t h i s  m ark e t  would have  f a c t o r i e s  s c a t t e r e d  t h r o u g h o u t  
A u s t r a l i a .  S e c o n d ly ,  t h e  h i g h  d e g r e e  o f  p r o d u c t  d i f f e r e n t i a t i o n  would 
have  made i t  n e c e s s a r y  f o r  a  f i r m  which  w i s h e d  t o  grow r a p i d l y  t o  
d i v e r s i f y  i t s  p r o d u c t  b a s e .  A lso  t h e  combined e f f e c t  o f  m a r k e t  
f r a g m e n t a t i o n  and h i g h  p r o d u c t  d i f f e r e n t i a t i o n  make t h e  e x i s t e n c e  of  
economies  o f  s c a l e  a d o u b t f u l  p o s s i b i l i t y .  T h i r d l y ,  each  s e c t i o n  of  
t h e  p i p e  m a r k e t  ( c o n c r e t e ,  s t e e l ,  w o o d - s t a v e ,  i r o n  and s t o n e w a r e )  
e x p e r i e n c e d  a h i g h  d e g r e e  o f  s e l l e r  c o n c e n t r a t i o n .  Hume e n t e r p r i s e s  
d om ina te d  t h e  c o n c r e t e  p i p e  f i e l d  and w ere  an  i m p o r t a n t  p r o d u c e r  o f
* A .N .U . ,  3 2 / 6 7 / 7 ,  ' P i p e s ’ , S y d n e y /M e lb o u rn e , 3 Augus t  1933.
A . N . U . , 3 2 / 6 7 / 1 1 ,  ’P i p e s ' ,  R e i l l y / C u s s e n , 17 Augus t  1934, p . l .
^ A . N . U . , 3 2 / 6 7 / 1 3 ,  ' P i p e s ' ,  R e i l l y / W . R .  Hume, 23 J a n u a r y  1935,  
R e i l l y / C u s s e n ,  14 F e b r u a r y  1935.
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steel pipes. However, due to the increasing degree of substitution of 
products between these sections over this period we can expect 
considerable price and product competition.
Ill Market Conduct
Hume enterprises reacted to its environment in a variety of ways, 
which can be most conveniently examined under the headings of price 
determination and non-price competition.
Price determination and competition
The only price series available for pipes sold in Australia have 
been obtained from the records of the Hume Pipe Company in the States 
of Western Australia and Victoria.^ However, scattered price 
information from the other branches suggests that the Victorian series 
is representative of prices in Queensland (which was also a battle­
ground of price warfare with Rocla Ltd), while that for Western 
Australia can be used as a proxy for those States which did not 
experience intense competition during the thirties. Also as Hume Pipe 
was the main manufacturer of concrete pipes in each State during the 
interwar period, their prices can be considered representative of the
concrete pipe industry as a whole. Unfortunately it has not been
2possible to construct a price series for steel pipes.
Prices
Reference to Table 3-11 and Figure 3-3 will indicate that during 
the second half of the twenties, prices for concrete pipes were 
relatively stable; only at the end of the decade did they rise 
slightly. This stability contrasts with the increase in most other 
products over the same period. In fact, most branches reduced their 
prices slightly in 1928/29 with Western Australia following suit a year
As no weights are available these series are simple averages of 
culvert pipes, sizes 9" to 24".
2 As steel pipes were not produced to standard specification, it is 
impossible to compile prices of a consistently specified product. 
Missing contract records further complicated the attempt.
Pence
WEST. AUST.
VICTORIA
1923/24 23/6 27/8 29/30 31/2 33/4 35/6 37/8
FIG, 3-3: Hume Pipe, Average Concrete Pipe
Prices, Western Australia and 
Victoria, 1923/24-1938/39.
Source: Table 3-11
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lauer.^ Thea in 1930/31 prices in Victoria and Queensland declined 
very rapidly due, as we shall see, to a price war with Rocla. By 
1932/33 prices were less than 50 per cent of the 1929/30 level in those 
two States and did not increase significantly until the termination of 
hostilities in 1934; thereafter they increased only steadily. By 
contrast the other branches experienced only a steady decline in 
prices until 1932/33, when prices stabilised (at 80.9 per cent of their 
level in 1929/30) for the remainder of the thirties in spite of 
increases in the price of inputs. Therefore apart from the price war 
in Victoria and Queensland during the first half of the thirties, 
prices were relatively stable, and their revision was rare.
Table 3-11
Average prices of concrete pipes* , 1923/24-1938/39
(pence per foot)
Victoria Western Australia
1923/24 67.3 67.3
1924/25 N.A. 67.3
1925/26 N. A . 67.3
1926/27 N.A. 67.3
1927/28 71.0 73.0
1928/29 67.7 75.7
1929/30 62,5 69.2
1930/31 28.9 N.A.
1931/32 N.A. 65c 1
1932/33 25.8 56.0
1933/34 35,6 56.0
1934/35 N.A. 56.0
1935/36 36.2 56.0
1936/37 40.0 56.0
1937/38 43.7 56,0
1938/39 44.4 56.0
* Obtained from the records of Hume Pipe Company 
for culvert pipes, sizes 9"-24".
Price policy
These price changes can be largely explained by the interaction of 
costs, price policy and the market situation. The principles 
underlying price calculations were formulated by head office in
A.N.Uc, 32/23/15, 'Pipes’, Perth/Melbourne, 19 April 1934, and 
Melbourne/Perth, 30 April 1934.
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M e lb o u rn e ,  which com pi led  d e t a i l e d  i n f o r m a t i o n  on p r im e  c o s t s  and 
o v e r h e a d s .  A l l  t e n d e r s  f o r  major  c o n t r a c t s ,  such  as  an n u a l  s u p p l i e s  t o  
governm ent  d e p a r t m e n t s ,  were  c a l c u l a t e d  i n  M e lbou rne ,  a l t h o u g h  s m a l l e r  
work was q u o te d  f o r  by t h e  b r a n c h  o f f i c e s  on t h e  b a s i s  of  t h e i r  
s t a n d a r d  p r i c e  l i s t s ,  l e s s  wha t  t h e y  c o n s i d e r e d  t o  be  t h e  n e c e s s a r y  
d i s c o u n t .
What w e re  t h e  p r i n c i p l e s  upon which  Melbourne  b a s e d  i t s  p r i c e
c a l c u l a t i o n s ?  Because Hume P i p e  was a p r i c e  l e a d e r  t hey  u sed  a f u l l -
1c o s t  a p p r o a c h .  To p r im e c o s t  t h e y  added a mark-up  to  c o v e r  o v e r h e a d s ,  
w h ich  was a p e r c e n t a g e  b a s ed  upon t h e  p r e v i o u s  y e a r ' s  a c c o u n t s .  A 
p r o f i t  m a r g i n  was t h e n  added t o  t h e i r  e s t i m a t e  o f  f u l l - c o s t .  In  o r d e r  
t o  o b t a i n  some i d e a  o f  t h e  r e l a t i v e  m agn i tude  o f  t h e s e  m a r k - u p s ,  we 
have c a l c u l a t e d  from s t a t e m e n t s  of e x p e n d i t u r e  and r e c e i p t s  o n - c o s t  
( a l l  o t h e r  c o s t s )  as  a p e r c e n t a g e  of  pr im e c o s t ,  and s a l e s  a s  a 
p e r c e n t a g e  o f  t o t a l  c o s t .  As c a n  be  s e e n  from T a b l e  3-12 o n - c o s t  a s  a
T a b l e  3-12
Hume P i p e  Company
O n - c o s t  a s  a p e r c e n t a g e  o f  p r im e  c o s t  -  1918/19—1938/39
V i c . S .  A . Q l d . T a s . W. A. N . S . W .
1 9 1 8 / 1 9 2 0 . 5 3 5 . 7 2 1 . 5 2 9 . 5 — —
1 9 1 9 / 2 0 Nr  A. N . A . N . A . N . A . - -
1 9 2 0 / 2 1 N . A . Nr A. N . A . N . A . N . A . -
1 9 2 1 / 2 2 5 4 . 1 2 4 . 4 3 2 , 0 4 8 . 0 4 6 . 0 -
1 9 2 2 / 2 3 9 9 . 2 3 9 . 2 5 2 . 5 6 7 . 8 4 8 . 2 -
1 9 2 3 / 2 4 8 3 . 1 4 5 , 7 4 7 . 1 5 6 . 7 5 0 .  7 -
1 9 2 4 / 2 5 5 7 . 7 5 7 .  1 6 4 . 4 6 8 . 2 3 9 . 9 -
1 9 2 5 / 2 6 6 8 . 3 4 8 . 3 5 9 . 9 7 7 . 1 5 0 . 9 -
1 9 2 6 / 2 7 3 9 . 1 6 0 . 4 5 7 . 9 8 0 . 0 5 3 . 8 -
1 9 2 7 / 2 8 3 8 .  5 5 3 . 1 6 3 . 2 8 6 , 0 5 4 . 9 -
1 9 2 8 / 2 9 5 9 . 1 5 0 . 7 6 3 . 2 9 3 , 4 5 3 . 2 -
1 9 2 9 / 3 0 3 6 . 8 6 5 .  1 6 8 . 6 6 9 . 5 5 0 . 3 5 1 . 9
19 3 0 / 3 1 9 4 . 2 9 0 . 0 6 7 . 8 1 0 4 . 6 7 2 .  1 1 4 0 . 1
1 9 3 1 / 3 2 1 0 6 . 2 1 6 8 , 2 8 8 . 4 9 5 . 5 8 2 . 6 8 1 . 6
1 9 3 2 / 3 3 7 5 . 0 6 6 . 8 5 1 . 8 6 1 . 6 4 9 . 7 5 3 . 6
1 9 3 3 / 3 4 7 0 . 1 6 6 , 5 5 9 .  1 8 5 . 7 4 4 . 0 4 6 . 2
1 9 3 4 / 3 5 1 0 0 . 4 9 5 . 7 6 3 . 1 1 1 3 . 3 4 2 . 9 5 1 . 0
1 9 3 5 / 3 6 8 2 . 0 1 0 4 . 3 8 0 . 2 7 0 . 8 4 5 . 1 5 5 . 6
1 9 3 6 / 3 7 8 4 . 7 5 9 . 6 7 2 . 6 5 2 , 7 4 6 . 7 4 9 . 4
1 9 3 7 / 3 8 7 3 . 7 6 5 . 4 7 0 . 9 4 6 . 9 6 3 . 0 4 5 . 1
1 9 3 8 / 3 9 6 1 . 7 6 8 , 2 5 6 , 4 5 5 . 6 5 9 . 1 5 5 . 3
SOURCE: m a n u f a c t u r i n g  and t r a d i n g  a c c o u n t s  and p r o f i t  and l o s s  
s t a t e m e n t s  A . N . U . , 3 2 /6 .
1 Pr ime c o s t s  w ere  a c t u a l  a v e r a g e  l a b o u r  and m a t e r i a l  c o s t s .
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p e r c e n t a g e  of  p r im e c o s t  v a r i e d  c o n s i d e r a b l y  from y e a r  t o  y e a r ,  making 
t h e  c a l c u l a t i o n  o f  f u l l  c o s t  a h a z a r d o u s  e x e r c i s e  -  th e y  u s e d  t h e  
p e r c e n t a g e  c a l c u l a t e d  from t h e  p r e v i o u s  y e a r .  Only when o u t p u t  was 
s t a b l e  o r  changed  s t e a d i l y  c o u ld  t h i s  method be  e x p e c t e d  t o  y i e l d  
a p p r o x i m a t e l y  a c c u r a t e  e s t i m a t e s  o f  f u l l - c o s t .  T h i s  i g n o r a n c e  of  
a c t u a l  f u l l - c o s t  would have made i t  d i f f i c u l t  t o  a c h i e v e  t h e  p r o f i t  
mark-up  t h e y  hoped t o  o b t a i n .  The f l u c t u a t i o n s  i l l u s t r a t e d  i n  T a b le  
3-13 a r e  p a r t l y  a p r o d u c t  o f  t h i s ;  however ,  t h e  s i z e  of  v a r i a t i o n s  i n  
h i s t o r i c a l  p r o f i t  m a r g i n s  b o t h  as  b e tw e en  b r a n c h e s  and f o r  t h e  same 
b r a n c h  o v e r  t i m e ,  s u g g e s t s  t h a t  a f i x e d  mark-up  was n o t  b e i n g  a p p l i e d .  
On t h e  s u r f a c e ,  t h e  f u l l - c o s t  c o n c e p t  o f  a ' f a i r '  p r i c e  ( i . e .  a f i x e d  
and ’ f a i r ’ m arg in  a p p l i e d  t o  c o s t s )  does  n o t  seem t o  have  been  used  i n  
s p i t e  of  p r i c e  s t a b i l i t y  o v e r  a wide ran g e  of ou tput . ' * ’ Only i n  Weste rn
T a b l e  3-13 
Hume P ip e  Company
S a l e s  as  p e r c e n t a g e  o f  a c t u a l  f u l l - c o s t ,  1918 /19—1938/39
V ic . Sr A . T a s , Qld. W. A . N . S . W .
1 9 1 8 / 1 9 1 0 7 . 9 1 3 0 , 7 1 1 3 .  1 1 3 2 . 7 _ _
1 9 1 9 / 2 0 N . A . N . A . N . A . N . A . - -
1 9 2 0 / 2 1 N . A . N . A . N . A . N . A . N . A . -
1 9 2 1 / 2 2 1 2 4 . 8 1 1 7 . 0 8 2 . 9 1 4 4 . 6 1 3 5 . 0 -
1 9 2 2 / 2 3 1 1 6 . 2 10 7 . 6 1 1 5 , 4 1 1 5 . 4 1 3 5 . 5 -
1 9 2 3 / 2 4 1 1 6 , 0 9 9 . 3 1 2 4 . 5 9 6 . 1 8 8 . 6 -
1 9 2 4 / 2 5 1 2 4 . 0 1 0 4 .  1 1 2 6 . 1 1 1 7 . 5 1 2 0 , 5 -
1 9 2 5 / 2 6 1 0 1 .  5 1 0 9 . 5 1 1 7 . 0 1 2 4 . 2 1 3 1 . 4 -
1 9 2 6 / 2 7 7 6 . 9 1 2 0 . 9 1 0 2 . 9 1 1 8 . 7 1 3 2 . 2 -
1 9 2 7 / 2 8 1 0 3 . 1 1 3 4 . 1 1 0 5 . 9 1 3 3 . 9 1 2 6 . 5 -
1 9 2 8 / 2 9 9 8 . 8 1 0 1 , 8 1 1 4 , 6 1 3 6 . 8 1 4 4 , 6 -
1 9 2 9 / 3 0 8 6 . 7 9 9 . 2 1 3 1 . 4 1 2 9 . 1 1 4 0 . 9 5 0 . 8
1 9 3 0 / 3 1 7 9 . 2 7 3 . 1 1 0 5 , 8 1 0 6 . 3 1 0 5 . 7 5 0 .  1
1 9 3 1 / 3 2 8 0 . 6 7 6 . 8 9 6 . 2 8 4 . 6 1 1 1 . 8 7 0 . 2
1 9 3 2 / 3 3 8 1 . 1 1 1 7 . 0 1 1 2 . 2 8 7 . 2 1 3 2 .  1 9 5 . 2
1 9 3 3 / 3 4 8 6 . 2 1 0 9 . 2 1 0 6 . 8 8 9 . 1 1 0 1 . 1 8 8 . 0
1 9 3 4 / 3 5 9 2 . 5 1 1 3 .  1 1 2 9 , 5 1 0 0 . 1 1 2 2 . 1 1 0 2 . 0
1 9 3 5 / 3 6 9 7 . 2 1 1 1 . 3 1 3 7 , 0 9 2 . 4 1 1 7 . 8 1 0 2 . 9
1 9 3 6 / 3 7 1 0 7 , 0 1 4 3 . 6 1 2 2 . 7 1 0 7 . 9 1 2 9 . 4 1 1 6 . 5
1 9 3 7 / 3 8 1 1 1 . 6 1 2 6 . 7 1 1 2 . 9 1 0 0 . 0 1 2 6 . 6 1 0 6 . 0
1 9 3 8 / 3 9 1 0 9 . 6 1 2 7 . 7 1 1 5 . 2 1 1 6 . 4 1 2 1 . 2 1 0 6 . 5
SOURCE: m a n u f a c t u r i n g  and t r a d i n g  a c c o u n t s ,  and p r o f i t  and l o s s  
s t a t e m e n t s  A . N . U . , 3 2 /6 .
Aubrey S i l b e r s t o n ,  ' P r i c e  B ehav iou r  o f  F i r m s ' ,  Economic J o u r n a l , 
vol.LXXX, n o . 319 (Sep tem ber  1970) ,  p p . 515-518 .
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Australia where competition was at a minimum does it appear that a 
reasonably consistent mark-up of one-third was utilised. By examining 
the influence of market forces on price determination, this initial 
impression should be substantiated„
The history of price determination in the concrete pipe industry 
during the interwar period, went through a number of interesting 
phases, During the twenties Hume Pipe was not only the largest 
manufacturer of concrete pipes throughout Australia, it was also the 
price leader. As such, Hume Pipe was able to set its own prices for 
concrete products. Because of this and the fact that price stability, 
which characterised this period, has been associated with the full-cost 
principle,^ it would appear that full-cost pricing in its 'pure’ form 
(i.e, inflexible profit margin) was being practised. We wish to 
examine this further.
On closer inspection it becomes clear that Humes were modifying
their basic full-cost approach to take account of market forces.
Throughout this period unit costs were gradually reduced, in spite of
the increased wage rates (see Chapter 9) due to a continuous stream of
innovations. Therefore if they had been applying an inflexible profit
mark-up, prices would have been reduced; this was not done until 1928
in most States and 1929 in Western Australia. Prices tended to be
sticky, not because costs had remained unchanged, but because the fear
existed that once prices had been reduced it would be impossible to
raise them again due to the high degree of buyer concentration. The
Brisbane manager expressed this in 1929 to Cussen:
...I am still of the opinion that we should let our price 
list remain as it stands at the present....My reason for 
this is that we can always 'come down' but it will be 
impossible to 'get up'.2
Although unit costs were falling, wage rates were rising during 
these periods of stability. Consequently as price leaders it should 
have been possible to justify an increase in prices to their clients. 
However, Cussen thought it wisest to concentrate on long-run returns by 
keeping prices low enough to avoid any additional competition. In June 
1929 Cussen wrote to the Brisbane manager:
Silberston, op.cit., pp.515-518.
A.N.U., 32/22/6, 'Quotations', Brisbane/Melbourne, 29 May 1929.
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The prices which you are quoting for the 21" and 24" 
diameter pipes...are undoubtedly excessive, and 
whilst you are quoting such prices, you are giving 
would-be competitors considerable encouragement to 
start operations in your state.*-
On another occasion (early 1928) the Perth manager wanted to increase
prices in view of the increase in material inputs. However, Cussen was
reluctant, because, as he wrote to the general manager:
I think the increase will mean a decrease in sales, 
especially in big sizes where situ or brick work 
will be put in. In the smaller sizes our opposition 
will score.2
It was only once the Perth manager had assured head office that the 
higher price was still competitive that he was given the authority to 
increase prices, with the warning to watch the competitive situation 
closely.^
Therefore, even during the twenties an inflexible mark-up was not
being used as the policy makers were sensitive to market forces.
However, no attempt was made to maximise profits in the short run.
Their aim appears to have been to increase sales and eliminate
competition by charging a low price, sometimes even below full-cost.
The extent to which they were willing to forgo short-term profits is
illustrated by their attempt to gain some of the work being undertaken
by a firm called Mass Concrete Pty Ltd, which constructed pipes in the
trench. In advising the Queensland manager as to the policy he should
follow, Cussen said that in Victoria they competed against Mass
Concrete by quoting prices at prime cost plus 33 1/3 per cent.
Although this procedure meant that prices were below total costs, it
enabled the company to secure extra business.
We have increased our sales considerably in Melbourne by 
competing for such work....Our endeavour [is] to get the 
customer in question to use our pipes for all purposes, 
and in order to retain his business, we are prepared to 
supply pipes at slightly under actual cost if the 
business cannot be obtained on any other terms.^
 ^ Ibid., Cussen/Eklund, 24 June 1929, p.l.
 ^A.N.U., 32/23/4, 'Pipes', a note dated 13/3/28, and signed J.A.C., on 
the text of the Veitch/Nettiefold letter 12 January 1928. 'Situ' 
refers to concrete pipes manufactured in the trench.
3 Ibid., 14 March 1928. Note by Cussen on letter Veitch/Nettlefold,
20 March 1928.
 ^A.N.U., 32/22/6, 'Quotations', Melbourne/Brisbane, 6 June 1929.
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He em phas i sed  t h a t  t h i s  s e l e c t i v e  p r i c e  c u t t i n g  s h o u ld  on ly  be  used
p r o v id e d  i t  d i d  n o t  a f f e c t  t h e  more p r o f i t a b l e  b u s i n e s s ,  and t h a t  i t
c o u ld  be j u s t i f i e d  t o  t h e i r  c l i e n t s  i n  t e rm s  o f  t h e  need  t o  f u l l y
u t i l i s e  i d l e  moulds and to  c o v e r  ove rhe a d  c h a r g e s .  I n  f a c t  i t  was an
a t t e m p t  to  i n c r e a s e  o u t p u t ,  g i v e n  a minimum s h o r t - r u n  p r o f i t  c o n s t r a i n t .
Cussen  was q u i t e  adament  a bou t  t h e  l a t t e r ,  a s  i s  shown i n  a l e t t e r  t o
t h e  Sydney manager  o f  Hume S t e e l .
So f a r  a s  I  am c o n c e r n e d ,  I  c o n s i d e r  t h a t  I  am i n  
b u s i n e s s  to  make p r o f i t s ,  and n o t  to  t a k e  o r d e r s  [ f o r  
s t e e l  p i p e s ]  r e g a r d l e s s  o f  p r o f i t  and l o s s . ^
However i t  i s  q u i t e  c l e a r  t h a t  g i v e n  t h i s  c o n s t r a i n t  t h e  company was
w i l l i n g  t o  r e d u c e  p r e s e n t  e a r n i n g s  i n  o r d e r  t o  improve t h e i r  l o n g - r u n
s i t u a t i o n .
While  Hume P ip e  had f i x e d  t h e  m arke t  p r i c e  f o r  c o n c r e t e  p i p e s  i n  
t h e  t w e n t i e s ,  i t  l o s t  t h i s  l e a d e r s h i p  i n  t h e  e a r l y  t h i r t i e s ,  a p e r i o d  
when p r i c e s  were  c o m p l e t e l y  d i v o r c e d  from c o s t s .  Sometime i n  1928
Hume P ip e  had e n t e r e d  i n t o  a p r i c e  ag re e m e n t  w i t h  Roc la  L td  f o r  t h e
2
S t a t e  of  V i c t o r i a .  T h i s  i n i t i a l  a g re e m e n t  was e x te n d e d  t o  i n c l u d e
t h e  o t h e r  two f i r m s  p r o d u c i n g  c o n c r e t e  p i p e s  i n  V i c t o r i a  -  C o n s o l i d a t e d
C o n c r e t e  P ip e  C o . ,  and A u s t r a l i a n  C o n c r e t e  P i p e  C o . ,  T a l b o t .  However ,
t h i s  ag re e m e n t  was abandoned  i n  J u l y  1930 when R o c la  i n fo rm ed  Cussen
t h a t  u n l e s s  t h e y  o b t a i n e d  42 p e r  c e n t  o f  t h e  m a r k e t  i n  V i c t o r i a ,  they
would b e g i n  a p r i c e - c u t t i n g  campaign .  As Cussen  l a t e r  r em a rke d ,  t h i s
' . . . w o u l d  have  r e s u l t e d  in t h e  Hume P i p e  Company han d in g  o v e r  t o  them
3
o n e - t h i r d  o f  t h e i r  b u s in e s s ' .  I n  v iew o f  t h i s  i t  i s  h a r d l y  s u r p r i s i n g
t h a t  t h e  Hume P i p e  d i r e c t o r s  d e c i d e d  upon c o n f l i c t ,  p a r t i c u l a r l y  as
4
t h e y  were t h e  l a r g e r  o f  t h e  two f o r c e s .
T h e r e f o r e  f rom J u l y  1930, and u n t i l  A p r i l  1931,  Roc la  w r e s t e d  
p r i c e  l e a d e r s h i p  from Humes f o r  V i c t o r i a  and Q ueens land .  R oc la  c u t  
t h e i r  p r i c e s  so d r a s t i c a l l y  t h a t  Hume P i p e  was f o r c e d  t o  f o l l o w .  T h i s
A .N .U . ,  3 2 / 6 7 / 1 3 ,  ' P i p e s ' ,  C u s s e n / R e i l l y , 12 March 1935.
 ^ M.H.O. Hume P i p e  M inu te  Book, 26 November 1928,  p a r . 793.  T h i s  was an 
ag re e m e n t  which  o n ly  C l i f f o r d  o b j e c t e d  t o .  While  W.R. Hume p r e f e r r e d  
e q u a l  p r i c e s  and c o m p e t i t i o n  on t h e  b a s i s  o f  q u a l i t y ,  C l i f f o r d  t h o u g h t  
t h a t  c o m p e t i t i o n  c o u ld  b e s t  be  e l i m i n a t e d  by f i g h t i n g  i t  r a t h e r  t h a n  by 
coming to  a g re e m e n t .
^ A .N .U . ,  3 2 / 2 3 / 1 2 ,  ' P i p e s ' ,  C u s s e n / V e i t c h , 14 J a n u a r y  1932, p . l .
4
M .H .O . , Hume P i p e  M in u te  Book, 7 J u l y  1930,  p a r . 861.
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can be illustrated from the advice given by Cussen to the Queensland 
manager:
.,.you might issue your price list, adopting Rocla 
prices, with a definite 20 per cent off, and further 
discounts on application.J-
So rapidly did this process take place, that by early 1931 prices had
been reduced to 50 per cent of their July 1930 level in both Victoria
and Queensland, with the result that they were barely above prime 
2costs. However, in April 1931 it was decided at head office that any
further price reductions would be playing into Rocla’s hands, as Hume
Pipe was being forced to accept contracts at a price well below cost.
To prevent this they decided to resort once more to a cost-plus method
of pricing. Cussen advised the Queensland manager of their new policy:
I think that you should fix your minimum price at 
prime cost plus 20 per cent, and rely on the quality 
of your pipes to get the business, or for our 
competitors to sell at a loss.3
This sounds very much like a directive originating from W.R. Hume, who
was convinced that the quality of his product was superior to that of
his competitors. In Victoria it was discovered that they were able to
do some business with the shire councils at prime cost plus 25 per 
4cent.
With this cost-plus pricing policy Hume Pipe again took over price
leadership, Rocla, being a much smaller concern could not sustain
losses indefinitely, particularly in view of Humes’ development of a
vastly improved pipe in 1932.^ By March 1933 Cussen claimed that they£
were getting about eighty per cent of the business in Victoria, while 
at the same time the Queensland manager thought that Rocla had done 
little business over the previous six months.^ Consequently Rocla's 
hard-line began to soften and in May 1933, the two companies began 
working on an agreed price list in Queensland for government supply
A.N.U., 32/22/9, 'Pipes', Melbourne/Brisbane, 15 November 1930, p.l. 
M.H.O., Hume Pipe Minute Book, 9 June 1931, par.884.
A.N.U., 32/22/10, 'Pipes', Cussen/Eklund, 27 April 1931, p.2.
Ibid., Cussen/Eklund, 11 June 1931.
This is fully discussed in Chapter 5.
A.N.U., 32/22/18, 'Pipes', Cussen/Eklund, 8 March 1933.
Ibid., Eklund/Cussen, 13 March .1933 (A.375).
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c o n t r a c t s ,  b u t  t h i s  was t e r m i n a t e d  by Hume P i p e  i n  December of  t h e  
same y e a r . *  Then i n  March 1934, a g e n e r a l  ag reemen t  was r e a c h e d ,  which 
was to  o p e r a t e  t h r o u g h o u t  A u s t r a l i a .  The f o u r  main o b j e c t s  of  t h i s  
ag reem en t  w ere :
1.  To p l a c e  each  p a r t y  on a b a s i s  o f  e q u a l i t y  of  o p p o r t u n i t y  t o  
s e c u r e  b u s i n e s s  i n  t h e  c o n c r e t e  p i p e  t r a d e .
2. To f i x  p r i c e s  t h a t  w i l l  be  p r o f i t a b l e ,  f a i r  t o  t h e  consumer,  
and n o t  so h i g h  as  t o  e n c o u ra g e  new c o m p e t i t o r s  i n  t h e  f i e l d .
3. To p r e v e n t  as  f a r  as  p o s s i b l e ,  w a s t e f u l ,  uneconomic 
c o m p e t i t i o n ,  and uneconomic  i n v e s t m e n t  o f  c a p i t a l .
4« To e n c o u ra g e  c o - o p e r a t i o n  be tw een  t h e  p a r t i e s  t o  t h e  f u l l e s t
e x t e n t  p o s s i b l e ,  t o  a c h i e v e  t h e  f o r e g o i n g ,  t o  t h e  f u r t h e r a n c e
of  t h e  i n t e r e s t s  of  t h e  i n d u s t r y ,  and t o  t h e  b e n e f i t  of  t h e
p a r t i e s  i n  a s i n c e r e ,  r e a s o n a b l e ,  h o n e s t  and f r i e n d l y  s p i r i t  
2
i n  a l l  t h i n g s .
T h e r e f o r e  f rom March 1934 t o  t h e  end of  ou r  p e r i o d  t h e  two companies  
worked on an a g r e e d  p r i c e  l i s t ,  wh ich  was low enough t o  p r e v e n t  t h e  
e n t r y  o f  p r o s p e c t i v e  c o m p e t i t o r s .  They were  a t t e m p t i n g  t o  maximise 
t h e i r  combined l o n g - r u n  b e n e f i t s .
T a b l e  3-14
Hume S t e e l  Ltd
O n -c o s t  as  p e r c e n t a g e  of  prirme- c o s t , 1 9 23 /24 -1938 /39
V i c . S-A. W.A. N.S.W. Q l d , Tas.
1923/24 158.1 - - - - -
1924/25 48 .7 - - - - -
1925/26 25 .0 119.1 - - - -
1926/27 24 .4 13.8 - - - -
1927/28 30 .2 14.7 - - - -
1928/29 N.A. 17,8 39 .5 27 .1 - -
L929/30 30 .6 27 .0 68 .2 121.5 - -
1930/31 50.1 609 .4 127.9 143.3 25 .4 -
1931/32 29 .6 33 .4 23 .9 125.0 28 .5 -
1932/33 37.7 15.2 39 .2 73 .9 27 .6 -
1933/34 58 .9 24 .0 15.7 29 .6 36 .6 -
1934/35 44 .7 20 .9 12.6 61 .0 118.0 -
1935/36 35 .9 25 .0 12.1 28 .8 41 .4 30 .3
1936/37 21 .0 16.9 16 .8 36 .0 109.0 20 .2
1937/38 30 .3 20.7 22 .7 48 .9 32 .7 21 .4
1938/39 25 .3 25 .3 38 .8 37 .3 35 .1 51 .0
SOURCE: M a n u f a c t u r i n g  and t r a d i n g  a c c o u n t s  and p r o f i t  and l o s s
___________s t a t e m e n t s  A.N.U. 3 2 / 6 .
* I b i d . ,  C u s s e n / E k l u n d , 6 May 1933, and 21 December 1933.
2
M.H.O. ,  Hume P i p e  M inu te  Book, 12 March 1934, p a r . 960.
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Although there is insufficient evidence available in the Hume 
Steel records to construct a price series, a few comments can be made 
regarding the principles and results of price policy. In common with 
Hume Pipe, the basic approach was to add mark-ups to prime costs for 
overheads (expressed as a percentage of labour costs rather than prime 
costs) and profits. Although we do not know what mark-up they used, 
the ex post ratios are presented in Tables 3-14 and 3-15. However, due 
to the greater relative efficiency of Hume Steel’s competitors 
(particularly Mephan Ferguson) profit margins were influenced to a 
greater extent by market conditions; in most cases they had to reduce 
their margins well below those of Hume Pipe to make their price 
competitive. This is reflected in Table 3-15, which indicates that 
apart from Western Australia and South Australia, profit margins were 
either very low or negative.
Table 3-15 
Hume Steel Ltd
Sales as percectageof actual full-cost 19 23/24-1938/39
Vic. S.A. W . A. N.S.W. Qld. Tas.
1923/24 26.3 — — — — _
1924/25 84.4 - - - - -
1925/26 107.2 56.0 - - - -
1926/27 106.8 122.9 - - - -
1927/28 103.5 125.6 - - - -
1928/29 N. A. 119.1 102.4 95.6 - -
1929/30 94.4 121.8 69.6 67.8 - -
1930/31 92.1 82.5 71.2 42.4 98.2 -
1931/32 94.7 107.5 112.8 40.2 99.7 -
1932/33 89.8 116.8 102.5 86.8 98.8 -
1933/34 84.3 114.8 126.2 97.5 98.0 -
1934/35 78.7 69.2 125.4 66.9 58.2 -
1935/36 96.2 99.0 121.0 83.6 86.5 113.0
1936/37 112.5 111.4 118.5 142.3 89.5 98.6
1937/38 107.0 119.6 114.8 109.0 149.8 117.1
1938/39 116.2 111.5 119.1 76.3 119.8 100.4
SOURCE: Manufacturing and trading accounts and profit and loss
statements. A.N.U., 32/6.
Non-price competition
Non-price competition took three main forms during this period, 
product improvement, the introduction of new products, and sales 
promotion. Of the three, product improvement was the most effective
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measure used in increasing Hume Pipe's market share. It was also the
method in which W.R. Hume placed most confidence. He regarded
...pricecutting a crime, because if goods are sold 
below actual cost, then someone has been cheated; 
on the other hand intense cut-throat competition 
to give better value at standard prices would 
indeed aid industry and communities.2
This confidence was well justified in the case of Hume pipes. In 1910,
by utilising centrifugal motion, the Hume brothers produced a concrete
pipe which was far superior to any on the market at that time. As we
saw earlier in this chapter, this improvement led to the substitution
3of concrete pipes for those previously used. However, by the late
twenties Hume’s early patents had expired and other manufacturers were
able to produce a pipe of similar quality. Fortunately for the company
a vastly improved concrete pipe was developed in 1932 during the price
war with Rocla. This pipe was able to withstand far higher pressures
and was more impervious than the original Hume pipe. Consequently it
was a major factor in terminating the price war, as Hume Pipe was able
to quote for contracts for which Rocla could not compete. In the case
of Hume Steel a similar emphasis was placed upon product improvement,
but without the spectacular success achieved in the concrete pipe
field. As will be shown in Chapter 5, improvement in the product was
only achieved gradually and this was a standard set by the requirements
of various government bodies, and the success of Mephan Ferguson.
Secondly, Hume enterprises entered new fields of production in
4order to improve their share of the pipe market. As we shall see 
W.R. Hume decided to enter the steel pipe business in 1923 in order 
to produce a full line of products and thereby compete more effectively 
for tenders which called for pipes from the lowest to the highest 
pressures. This decision was, in the long run, successful, unlike the 
decision to move into the gas business during the early thirties, in 
order to compete more effectively with Rocla. At this time the
It will only be discussed briefly here as it is dealt with in detail 
in Chapter 5.
2 A.N.U., 32/9/3, draft regarding the various Hume Products, 'Prices 
versus Quality’, p.18.
3 Cast-iron and stoneware.
4 Chapters 4 and 6.
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cha i rm a n  o f  d i r e c t o r s  and m a jo r  s h a r e h o l d e r  of  R o c l a ,  R.A. Schucha rd ,
was a l s o  c ha i rm an  w i t h  l a r g e  i n t e r e s t s  (22 ,000  s h a r e s )  i n  Gas S u p p l i e s
Co. L td .  T h i s  company s u p p l i e d  gas t o  t h e  t o w nsh ip s  of  A r a r a t ,
Bacchus M arsh ,  S t a w e l l ,  W a r r a c k n a b e a l , C a i r n s  and S a l e ;  and i t  had an
i n t e r e s t  i n  t h e  A lbu ry  Gas Co. L t d ,  Gympie Gas Co. L t d ,  and Mackay Gas
Co. L t d . ^  These  companies  w ere  e a r n i n g  good p r o f i t s  d u r i n g  t h i s  p e r i o d
and W.R. Hume was c e r t a i n  t h a t  t h e y  w e re  p r o v i d i n g  f i n a n c i a l  a s s i s t a n c e
t o  e n a b l e  Roc la  t o  s u s t a i n  heavy  l o s s e s .  T h e r e f o r e  a f t e r  an
u n s u c c e s s f u l  c o n f e r e n c e  w i t h  Schuchard  i n  August  1931, Hume d e c id e d  to
2
a t t a c k  t h e  b u s i n e s s  o f  Gas S u p p l i e s  Co. L t d .  For  h i s  p u r p o s e  a new 
company c a l l e d  Hume Gas and H e a t in g  Co. L t d ,  was r e g i s t e r e d  i n  V i c t o r i a  
i n  l a t e  1931. I t s  o r i g i n a l  p u r p o s e  was t o  s u p p l y  gas i n  t h o s e  towns 
where  Gas S u p p l i e s  L td  was o p e r a t i n g .  However , t h i s  b u s i n e s s  d i d  no t  
g e t  beyond t h e  p l a n n i n g  s t a g e ,  p resum ab ly  due t o  t e c h n i c a l  and 
f i n a n c i a l  p r o b le m s .  I n s t e a d  a s o l i d  f u e l  s t o v e  was p roduced  by Hume 
S t e e l  and m a r k e te d  i n  t h e s e  a r e a s .  T h i s  m easu re  was n o t  p a r t i c u l a r l y  
s u c c e s s f u l  and due t o  t e c h n i c a l  p rob lem s  i t  was abandoned tow ards  t h e  
end of  1 9 3 3 .* 23 4
F i n a l l y ,  s a l e s  p r o m o t io n  d i d  n o t  p l a y  a s i g n i f i c a n t  r o l e  i n  t h e
m a r k e t  con d u c t  of  Hume e n t e r p r i s e s  ( s e e  T a b l e  3 -16)  u n t i l  t h e  l a t e
t w e n t i e s  and e a r l y  t h i r t i e s  -  a p e r i o d  of  i n t e n s e  c o m p e t i t i o n  w i t h
R o c la .  I n  1930/31 s e l l i n g  c o s t s  r o s e  t o  3 .5  p e r  c e n t  of  s a l e s  r e v e n u e ,
c o n s i d e r a b l y  h i g h e r  t h a n  any o t h e r  y e a r  d u r i n g  t h e  i n t e r w a r  p e r i o d .  I t
i s  i n t e r e s t i n g  t o  o b s e r v e  t h e  ch a n g in g  method o f  s a l e s  p ro m o t io n  u s e d .
4 5Dur ing  t h e  m i d - t w e n t i e s  a d v e r t i s i n g  and d i r e c t  s e l l i n g  c o s t s  were  
a p p r o x i m a t e l y  e q u a l ,  b u t  when a p r i c e  ag reem en t  was c o nc lude d  w i t h
A .N .U . ,  3 2 / 2 2 / 1 2 ,  ’P i p e s ’ , C u s s e n / E k l u n d , 21 Augus t  1931.
2
M .H .O . , Hume P ip e  M inu te  Book, 18 Augus t  1931,  p a r . 894.
3 I b i d . ,  16 O c to b e r  1933,  p a r . 951.
4
I  am n o t  c o n f i d e n t  o f  t h e  e x pe nse s  o f  t r a v e l l i n g  sa le s m e n  b e f o r e  
1923/24 .  They may be  a c c u r a t e ,  b u t  i t  i s  more l i k e l y  t h a t  t h e s e  
e x p e n d i t u r e s  have  b e e n  a g g r e g a t e d  w i t h  o t h e r  i t e m s .  A f t e r  t h i s  d a t e  a 
c l e a r  d i s t i n c t i o n  has  been  made.
3 A d v e r t i s i n g  e x pe nse s  i n c l u d e d  p u b l i c a t i o n  o f  t h e  m onth ly  b o o k l e t  
Hume News, t h e  o c c a s i o n a l  p u b l i c a t i o n  of  p a m ph le t s  to  c o u n t e r  a t t a c k s  
by t h e  s to n e w a r e  m a n u f a c t u r e r s ,  ( o f t e n  i n  c o n j u n c t i o n  w i t h  R o c l a ) ,  
b o o k l e t s  g i v i n g  t e c h n i c a l  i n f o r m a t i o n  were  c i r c u l a t e d  amongst  c l i e n t s ,  
a d v e r t i s e m e n t s  i n  newspape rs  and j o u r n a l s ,  and cinema s l i d e s .
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R oc la  i n  1928 d i r e c t  s e l l i n g  e x p e n se s  were i n c r e a s e d  so  t h a t  by 1929/30 
t h e y  were  a l m o s t  d o u b le  a d v e r t i s i n g  c o s t s .  T h i s  e n a b le d  Humes t o  
compete  f o r  work a g a i n s t  R o c la  w h i l e  k e e p in g  up a p p e a r a n c e s  of  
c o - o p e r a t i o n .  Dur ing  t h e  p r i c e  w a r ,  b o t h  methods  were  employed as  
v i g o r o u s l y  as  f i n a n c e s  would a l l o w ,  b u t  once a n o t h e r  agreem en t  was 
r e a c h e d  w i t h  Roc la  i n  1934,  Humes d i v e r t e d  a t t e n t i o n  t o  d i r e c t  s a l e s  
p r o m o t io n  r a t h e r  t h a n  a d v e r t i s i n g .
IV C o n c l u s io n s
What i n f l u e n c e  d i d  t h e  m a r k e t  have  upon t h e  growth and pe r f o r m a n c e  
o f  Hume e n t e r p r i s e s ?  A c om ple te  answer  to  t h i s  q u e s t i o n  r e q u i r e s  an 
a n a l y s i s  o f  t h e  i n t e r n a l  r e s o u r c e s  o f  t h e  f i r m  i t s e l f ,  b u t  a t  t h i s  s t a g e  
a number of  h y p o t h e s e s  r e q u i r i n g  f u r t h e r  i n v e s t i g a t i o n  can b e  o f f e r e d .
As f a r  a s  t h e  growth  o f  t h e  f i r m  i s  c onc e rne d  two main  s e t s  of 
r e l a t i o n s h i p s  have  b e e n  s u g g e s t e d  by t h e  above e x a m i n a t i o n .  (1) D ur ing  
much of t h e  p e r i o d  1910 t o  1940 a h i g h  l e v e l  o f  demand e x i s t e d  i n  t h e  
A u s t r a l i a n  p i p e  m a r k e t ,  g rowing  r a p i d l y  i n  t h e  f i r s t  h a l f  o f  t h e  
t w e n t i e s  and m o d e r a t e l y  i n  t h e  second  h a l f  of t h e  t h i r t i e s .  Also  a t  t h e  
b e g i n n i n g  o f  t h i s  p e r i o d  p u b l i c  e n g i n e e r s  w ere  s e a r c h i n g  f o r  a c h e a p e r  
p r o d u c t  f o r  t h e  c o n s t r u c t i o n  o f  w a t e r  and se w e ra ge  m a i n s .  T h e r e f o r e  
c o n d i t i o n s  were  c o n d u c iv e  t o  t h e  r a p i d  growth  o f  any f i r m  which  c o u ld  
p r o v i d e  an e f f i c i e n t  p i p e  a t  a low er  c o s t  t o  t h e  consumer.  As we hope 
t o  d e m o n s t r a t e  i n  t h e  f o l l o w i n g  two c h a p t e r s ,  W.R. Hume was a b l e  t o  
e x p l o i t  t h i s  s i t u a t i o n  th ro u g h  h i s  p r o d u c t  and p r o c e s s  i n n o v a t i o n s .
The key t o  Hume's s u c c e s s  was h i s  a b i l i t y  t o  i n c r e a s e  t h e  f i r m ' s  s h a r e  
of  a growing m a r k e t .  Whi le  t h e  demand f o r  l o c a l l y  p roduced  p i p e s  
i n c r e a s e d  f i v e - f o l d  be tw een  1912/13 and 1938 /39 ,  Humes' s a l e s  grew by a 
m u l t i p l e  o f  116 .2 .  (2) M arke t  s t r u c t u r e  and conduc t  a l s o  had an
i m p o r t a n t  i n f l u e n c e  on t h e  f i r m ' s  g row th .  F i r s t l y ,  g e o g r a p h i c a l  
f r a g m e n t a t i o n  of  t h e  m arke t  had a c o n s i d e r a b l e  e f f e c t  upon Hume 
e n t e r p r i s e s '  p a t t e r n  o f  d e v e lo p m e n t ,  a s  w i l l  be  d e m o n s t r a t e d  i n  t h e  
f o l l o w i n g  c h a p t e r .  I n  t h i s  t y p e  of  m arke t  s i t u a t i o n  a f i r m  which  i s  
growing r a p i d l y  w i l l  r e a c h  t h a t  s t a g e  when i n  o r d e r  t o  c o n t i n u e  
expand ing  i t  w i l l  h ave  t o  e x te n d  o p e r a t i o n s  t o  new r e g i o n s .  T h e r e f o r e  
i t  i s  e x p e c t e d  t h a t  m arke t  d i v e r s i f i c a t i o n  was a m ajo r  c h a r a c t e r i s t i c  of  
Humes' g ro w th .  S e c o n d ly ,  t h e  h i g h  d e g r e e  o f  p r o d u c t  d i f f e r e n t i a t i o n  i n
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t h e  p i p e  m a r k e t  d u r i n g  t h i s  p e r i o d  s u g g e s t s  t h a t  a growing s i n g l e ­
p r o d u c t  f i r m  would  e v e n t u a l l y  have t o  d i v e r s i f y  i t s  p r o d u c t  b a s e  i f  i t  
d e s i r e d  t o  c o n t i n u e  t o  grow.  C o n s e q u e n t ly  i t  i s  h i g h l y  p r o b a b l e  t h a t  
p r o d u c t  d i v e r s i f i c a t i o n  was a n o t h e r  i m p o r t a n t  growth  c h a r a c t e r i s t i c  of  
Humes. T h i r d l y ,  a l t h o u g h  t h e  c o n c r e t e  and s t e e l  s e c t i o n s  o f  t h e  p i p e  
m arke t  were  dom in a te d  by a s m a l l  number of  f i r m s  ( o l i g o p o l y ) , t h e i r  
a t t i t u d e  to  each  o t h e r  was a lw ays  v e r y  c o m p e t i t i v e  (even when p r i c e  
ag re e m e n ts  were  i n  f o r c e )  and somet imes  open ly  a g g r e s s i v e .  Also  w h i l e  
p r o d u c t i o n  i n  each  s e c t i o n  o f  t h e  p i p e  m a r k e t  ( c o n c r e t e ,  s t e e l ,  c a s t  
i r o n ,  spun  i r o n ,  wrough t  i r o n ,  w o o d s t a v e ,  s t o n e w a r e  e t c . )  was h i g h l y  
c o n c e n t r a t e d ,  i n t e n s e  c o m p e t i t i o n  e x i s t e d  be tw een  t h e s e  s e c t i o n s .  An 
a g g r e s s i v e  m ark e t  s i t u a t i o n  o f  t h i s  n a t u r e  may e n c o u ra g e  f i r m s  to  
i n n o v a t e  and expand c a p a c i t y  i n  o r d e r  t o  m a i n t a i n  o r  i n c r e a s e  t h e i r  
m ark e t  s h a r e .
I t  i s  e x p e c t e d  t h a t  t h e  m ark e t  s i t u a t i o n  d i s c u s s e d  h e r e  w i l l  a l s o  
i n f l u e n c e  t h e  f i r m ' s  p e r f o r m a n c e .  I n  t h e  f i r s t  p l a c e  t h e  f r a g m en te d  
m arke t  and h i g h  d e g r e e  o f  p r o d u c t  d i f f e r e n t i a t i o n  would  have  r e s t r i c t e d  
t h e  f i r m ' s  s c a l e  o f  o p e r a t i o n s  and t h e r e b y  i t s  e f f i c i e n c y .  I n s t e a d  of  
b e in g  a b l e  t o  d e v e lo p  a few l a r g e  p l a n t s  m a n u f a c t u r i n g  a homogeneous 
p r o d u c t ,  a l a r g e  f i r m  would be f o r c e d  t o  s u p p ly  a number o f  r e l a t e d  
p r o d u c t s  f rom a l a r g e  number o f  w i d e l y  s c a t t e r e d  f a c t o r i e s .  I n  a l l  
p r o b a b i l i t y  t h i s  would  p r e v e n t  t h e  a t t a i n m e n t  o f  economies  of  s c a l e .
On t h e  o t h e r  hand t h e  c o m p e t i t i v e  a t t i t u d e  of  s e l l e r s  i n  t h e  m arke t  
would have  enc ou ra ge d  t h e  a d o p t i o n  o f  new and improved p r o c e s s e s  which 
i n  t u r n  would have  i n c r e a s e d  p r o d u c t i v i t y .
Having o u t l i n e d  t h e  p o s s i b l e  i n f l u e n c e  o f  t h e  A u s t r a l i a n  p i p e  
m arke t  upon t h e  g rowth  o f  Humes, a d e t a i l e d  e x a m i n a t i o n  w i l l  be made, 
i n  t h e  r e m a in d e r  o f  t h i s  s t u d y ,  of  t h e  f i r m ' s  r e s p o n s e s .
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Appendix  I
C a l c u l a t i o n  o f  t o t a l  p u b l i c  e x p e n d i t u r e s  on 
w a t e r ,  se w e ra ge  and h y d r o - e l e c t r i c  f a c i l i t i e s  
t o g e t h e r  w i t h  t h e i r  p i p e  component
1. T o t a l  p u b l i c  e x p e n d i t u r e s  on w a t e r  and 
s ew erage  f a c i l i t i e s ,  1910—1940
P r o f e s s o r  N.G. B u t l i n  has  e s t i m a t e d  S t a t e  and Commonwealth 
e x p e n d i t u r e s  on w a t e r  s u p p ly  and sew erage  w o r k s ,  ( s e e  T a b l e  3 - 1 7 ) ,  b u t
T a b l e  3-17
S t a t e  and Commonwealth government  g r o s s  c a p i t a l  e x p e n d i t u r e s  
on w a t e r ,  sew erage  and d r a i n a g e ,  1910 /11—1938/39
( £ ’ 000 )
N.S.W. V ic . Q l d . S . A. T a s . W. A. C/W. T o t a l
1910/11 1,050 301 3 382 - I l l - 1,847
1911/12 1,794 278 2 433 - 134 - 2,641
1912/13 2 ,554 271 3 588 - 434 - 3,850
1913/14 1,872 127 27 704 - 406 - 3 ,136
1914/15 1,620 290 22 725 - 312 - 2,969
1915/16 1,687 364 1 757 - 193 - 3,002
1916/17 1,770 289 4 734 - 104 - 2,901
1917/18 1,488 313 135 540 - 61 - 2,537
1918/19 1,343 437 65 652 - 42 - 2,539
1919/20 1,643 631 675 1,135 - 147 - 4,231
1920/21 2 ,412 843 540 1,650 - 381 - 5,826
1921/22 2 ,566 1,120 1,093 1,841 - 295 - 6 ,915
1922/23 2,786 1,287 99 7 2,161 - 312 - 7 ,543
1923/24 2,986 1,437 1,075 1,612 - 540 - 7 ,650
1924/25 3 ,232 1,574 871 1,514 - 810 - 8,001
1925/26 2 ,033 1 ,538 364 1,195 - 828 - 5 ,9 58
1926/27 2 ,022 1 ,520 504 1,710 - 611 - 6 ,367
1927/28 2 ,458 1,664 455 1,386 - 711 - 6 ,674
1928/29 2 ,230 1,509 450 1,170 - 718 - 6 ,077
1929/30 2,215 1,244 401 1,130 - 396 - 5,386
1930/31 3 ,658 975 103 516 - 200 - 5 ,452
1931/32 2 ,165 429 108 600 - 481 - 3 ,782
1932/33 2 ,198 719 113 817 - 737 - 4 ,584
1933/34 2 ,174 621 21 823 - 790 9 4 ,438
1934/35 4 ,457 780 21 773 - 1,058 11 7 ,100
1935/36 3 ,720 941 37 723 - 1,206 12 6,639
1936/37 4 ,553 889 49 742 - 1,121 11 7 ,365
1937/38 4 ,865 9 24 37 780 - 898 13 7,517
1938/39 2 ,118 1,240 32 792 - 864 15 5,061
SOURCE: B u t l i n  op,, c i t . , p p . 3 9 2 -9 , w i t h  a l t e r a t i o n : Qld. 1910 /11-
1918/19 ( i n c l . ) >  e x p e n d i t u r e  by w a te rw o rk s  has  b e e n  e x c lu d e d  and 
t r a n s f e r r e d  t o  l o c a l  a u t h o r i t i e s .
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does  n o t  s u b d i v i d e  l o c a l  a u t h o r i t y  c a p i t a l  f o r m a t i o n .  T h i s  i s  our  t a s k
h e r e .  The a l l o c a t i o n  o f  e x p e n d i t u r e s  be tw een  S t a t e  and l o c a l
a u t h o r i t i e s  h a s  been  b a s e d  i n  B u t l i n ' s  work ,  on t h e  g e n e r a l  p r i n c i p l e
t h a t  a s  s e m i - g o v e r n m e n t a l  b o d i e s  drew on t h e  l o a n  f unds  of  S t a t e
g o v e rn m e n ts ,  t h e i r  e x p e n d i t u r e s  have  been  i n c l u d e d  as  p a r t  o f  S t a t e
government  c a p i t a l  f o r m a t i o n .  T h e r e f o r e  t h e  l o c a l  a u t h o r i t y  c a t e g o r y
m a in ly  i n c l u d e s  t h e  e x p e n d i t u r e s  o f  m u n i c i p a l i t i e s  and s h i r e s .  However ,
p r a c t i c a l  c o n s i d e r a t i o n s  have  p r e v e n t e d  t h e  s t r i c t  i m p l e m e n t a t i o n  of
t h i s  i d e a l .  The r e s u l t i n g  compromise has  been  t h a t  B u t l i n  a l l o c a t e d  a l l
e x p e n d i t u r e s  i n  W es te rn  A u s t r a l i a  and South A u s t r a l i a  t o  S t a t e
go v e rn m e n ts ;  f o r  Tasmania  a l l  e x p e n d i t u r e s  have  be e n  i n c l u d e d  i n  l o c a l
a u t h o r i t i e s ;  f o r  V i c t o r i a  e x p e n d i t u r e s  o f  w a t e r  t r u s t s ,  t h e  M.M.B.W. and
v a r i o u s  o t h e r  w a t e r  and s ew erage  b o a r d s  (Gee long ,  B a l l a r a t ,  Bendigo
e t c . )  have  b e e n  a t t r i b u t e d  t o  l o c a l  a u t h o r i t i e s ;  f o r  New South Wales ,
m u n i c i p a l  and s h i r e  e x p e n d i t u r e s  have  be e n  r e g a r d e d  as  l o c a l  a u t h o r i t y
r e s p o n s i b i l i t i e s ;  and f o r  Q u e e n s la n d ,  e x p e n d i t u r e s  by w a t e r - b o a r d s  have
been  i n c l u d e d  as  p a r t  of  S t a t e  government  c a p i t a l  f o r m a t i o n  b e f o r e
1918 /19 ,  and t h e r e a f t e r  a l l o c a t e d  t o  l o c a l  a u t h o r i t i e s . ^
In  o r d e r  t o  com p i le  e s t i m a t e s  of  l o c a l  a u t h o r i t y  g r o s s  e x p e n d i t u r e
(b o th  new and m a i n t e n a n c e )  on w a t e r  and sew erage  (which has  n o t  b e e n
done by B u t l i n )  I  have  used  t h e  f o l l o w i n g  s o u r c e s  and m ethods .  These
d i f f e r  s l i g h t l y  f rom W.A. S i n c l a i r ’ s a s  I am i n t e r e s t e d  i n  t h i r t y  y e a r s
2
w h i l e  he was on ly  con c e rn e d  w i t h  e l e v e n .  For  V i c t o r i a  e x p e n d i t u r e s  by 
t h e  M.M.B.W. a r e  found  i n  t h e i r  A n a l y s i s  o f  A c c o u n t s . The V i c t o r i a n  
Year  Book c o n t a i n s  i n f o r m a t i o n  r e g a r d i n g  t h e  Geelong Water  Works and 
Sewerage T r u s t ,  t h e  Bendigo Sewerage A u t h o r i t y ,  t h e  B a l l a r a t  Water 
Commission and Sewerage A u t h o r i t y ,  and o t h e r  r u r a l  s ew erage  b o a r d s .
Loan e x p e n d i t u r e s  f o r  V i c t o r i a n  w a t e r  t r u s t s  can be  e x t r a c t e d  from t h e  
a n n u a l  a c c o u n t s ,  w h i l e  m u n i c i p a l i t y  e x p e n d i t u r e s  on w a t e r ,  s e w e ra g e ,  
d r a i n a g e  and i r r i g a t i o n  can  be  o b t a i n e d  from t h e  u n p u b l i s h e d  f i l e s  of
P r o f e s s o r  B u t l i n  has  k i n d l y  p e r m i t t e d  me t o  examine h i s  work ing  n o t e s  
i n  o r d e r  t o  d e t e r m i n e  t h i s .
2
W.A. S i n c l a i r ,  ’P u b l i c  C a p i t a l  F o r m a t io n  i n  A u s t r a l i a :  1919-20 t o  
1 9 2 9 - 3 0 ’ , Economic R e c o r d , vol .XXXI (November 1955) .  Our r e s u l t s  
d i f f e r  m a i n l y  a t  t h e  b e g i n n i n g  and end o f  t h e  t w e n t i e s .  T h i s  a r t i c l e  
does  n o t  d e s c r i b e  h i s  method i n  d e t a i l ,  wh ich  has  been  o b t a i n e d  from 
p a p e r s  h e l d  a t  t h e  A.N.U. Also  I  have  t o  t h a n k  Dr S i n c l a i r  f o r  
d i s c u s s i n g  h i s  work ing  p a p e r s  w i t h  me.
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the Victorian branch of the Commonwealth Bureau of Census and 
Statistics.
For Tasmania a number of series from the Statistical Register must 
be combined to construct a continuous series. Before 1926 only total 
municipality loan receipts are available, between 1926 and 1931/32 
total loan expenditure, and after that date loan expenditure on water 
sewerage and drainage. In addition the construction costs of 
waterworks are available after 1921. To convert these series to a 
consistent basis, the average ratio between sewerage and drainage 
(excluding water) to total expenditure for the thirties has been 
applied to total loan expenditure between 1925 and 1930/31; and between 
1922 and 1925 the ratio of these expenditures to loan receipts has been 
used. To this estimate of sewerage and drainage between 1922 and 
1930/31 was added the construction cost of waterworks. Before 1922 the 
thirties’ ratio of water, sewerage, and drainage to loan receipts has 
been used. All figures have been converted to financial years.
In the case of New South Wales the Statistical Register records 
accumulated costs of construction and maintenance incurred by 
municipalities and shires on water, sewerage and drainage facilities in 
the special and local fund accounts. Also the general fund account 
records expenditures on drains and sewers in the period up to 1918/19 
and again after 1935/36. It was assumed that the ratio between these 
expenditures and total general fund capital expenditure changed between 
these two dates by a constant annual amount.
The Queensland Statistical Register records the construction and 
maintenance expenditures on waterworks. As Butlin's State government 
expenditures include these figures before 1918/19, I have adjusted his 
series and included them as local authority expenditures for the entire 
period.
The resulting estimates of local authority expenditures are given 
in Table 3-18. See Table 3-1 for total public expenditure.
2. Value of pipes used in construction 
of water and sewerage facilities
Data from the reports of metropolitan water and sewerage boards and 
Humes' records have been used to, (a) divide total capital expenditure 
into two categories of 'pipe lines' and 'other' (dams, sewerage farms,
100
T a b le  3-18
L o c a l  and s e m i -gove rnm e n t  a u t h o r i t y  c a p i t a l  e x p e n d i t u r e  
on w a t e r ,  sew erage  and d r a i n a g e ,  1910 /11-1938 /39
(£ ' 000 )
V ic . N.S.W. Q l d . T a s . T o t a l
1910/11 580 157 169 38 944
1911/12 609 83 211 53 956
1912/13 859 128 181 109 1,277
1913/14 720 146 256 118 1,240
1914/15 738 147 386 115 1,386
1915/16 598 192 421 184 1,395
1916/17 404 209 401 147 1,161
1917/18 356 191 382 105 1,034
1918/19 331 176 454 118 1,079
1919/20 454 173 600 133 1,360
1920/21 689 201 596 161 1,647
1921/22 928 313 626 160 2,027
1922/23 878 341 878 168 2,265
1923/24 1,087 342 1,156 172 2,757
1924/25 1,470 393 1,100 167 3 ,130
1925/26 1,873 432 827 120 3,252
1926/27 1 ,740 518 832 87 3,177
1927/28 2,368 660 865 106 3,999
1928/29 2,369 764 687 42 3,862
1929/30 1,945 878 565 38 3,426
1930/31 1,476 89 7 463 63 2,899
1931/32 627 674 361 29 1,691
1932/33 691 533 496 70 1,790
1933/34 753 69 2 626 45 2,116
1934/35 740 777 934 33 2 ,484
1935/36 698 748 961 36 2,443
1936/37 743 1,062 975 85 2,865
1937/38 1,045 1,528 1,030 187 3,790
1938/39 1,156 1 ,308 982 231 3,677
SOURCE: s e e  t e x t .
t r e a t m e n t works e t c . ) , and ( b ) to c a l c u l a t e  t h e v a l u e  o f p i p e s  used
t h e  c o n s t r u c t i o n  o f  t h e s e  p i p e l i n e s .
(a)  Va lue  of  p i p e l i n e s
From t h e  r e p o r t s  o f  t h e  v a r i o u s  m e t r o p o l i t a n  b o a r d s  ( f o r  South 
A u s t r a l i a  i t  i s  t h e  Board o f  P u b l i c  Works,  and i n c l u d e s  n o n - m e t r o p o l i t a n  
a r e a s  as  w e l l )  i t  i s  p o s s i b l e  t o  e x t r a c t  new c a p i t a l  e x p e n d i t u r e s  on 
p i p e l i n e s  ( e x c l u s i v e  o f  l a n d ) .  These  e x p e n d i t u r e s  i n c l u d e  p i p e s ,  
f i t t i n g s ,  o t h e r  m a t e r i a l s ,  and l a b o u r  i n v o l v e d  i n  t h e i r  c o n s t r u c t i o n .  
T h i s  i n f o r m a t i o n ,  t o g e t h e r  w i t h  t o t a l  c a p i t a l  e x p e n d i t u r e  ( s e e  T a b l e s  
3-19 and 3 - 2 0 ) ,  i s  a v a i l a b l e  on an a n n u a l  b a s i s  f o r :  V i c t o r i a  be tw een
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Table 3-21
Ratios c)f expenditures on pipelines to total by
various Metropolitan Boards of Water, Sewerage
and Drainage , 1908/09- 
(%)
1938/39*
Sydney Melbourne** Brisbane Adelaide Perth Total
1908/09 55.87 77.25 _ _ _ 66.06
1909/10 71.21 88.11 89.77 - - 80.71
1910/11 £ /. on 91.37 79.97 - - 76.651911/12 04 . UU 89.18 75.06 - - 74.96
1912/13 31.50 84.80 50.43 - 49.54 53.83
1913/14 44.57 90.05 31.17 - 60.51 51.59
1914/15 73.59 77.03 40.80 - 75.65 68.57
1915/16 53.96 92.11 50.28 - 65.15 60.24
1916/17 37.73 90.39 51.53 - 51.46 45.37
1917/18 45.82 92.52 55.53 - 62.39 56.25
1918/19 44.46 88.55 63.05 - 91.73 57.34
1919/20 - 80.65 62.90 - 53.00 67.06
1920/21 - 78.78 57.04 - 40.80 62.80
1921/22 - 71.83 62.37 - 57.61 66.72
1922/23 - 64.55 80.09 - 76.27 73.15
1923/24 - 60.77 85.02 88.99 49.16 75.00
1924/25 - 74.88 74.38 98.92 76.07 82.08
1925/26 - 47.86 66.44 - 96.96 57.55
1926/27 - 66.34 76.40 90.47 88.47 79.28
1927/28 - 67.86 79.06 96.31 84.32 78.30
1928/29 - 66.26 - 97.57 33.72 64.96
1929/30 - 51.12 - 84.46 63.48
1930/31 - 38.86 - 78.12 44.12
1931/32 - 51.17 - 77.19 75.5 65.27
1932/33 - 75.54 - 66.89 69.89
1933/34 - 93.62 - 58.53 75.72
1934/35 - 63.87 - 44.99 53.41
1935/36 - 67.94 - 43.51 69.73 63.93
1936/37 - 87.82 - - 71.84 77.23
1937/38 - 88.12 - - 59.87 72.87
1938/39 - 78.13 - - 60.89 70.38
1939/40 - 83.6 5 - - 52.89 73.41
1940/41 - 76.24 - - 82.40 78.21
* No information for Hobart or Launceston available. 
** Excluding rivers and drainage.
1908/09 and 1940/41, Western Australia 1912/13— 1928/29 and 1935/36— 
1940/41, Queensland 1909/10-1927/28, New South Wales 1908/09-1918/19
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ALL CAPITAL CITIES
ADELAIDE (AND 
“\ 9 RURAL AREAS)
7 0 BRISBANE
1910/11 12/3 14/5 16/7 18/9 20/1 22/3 24/5 26/7 28/9 30A 32/3 34/5 36/7 38/9
FIG, 3 - 4 :  R a t io s  (5 y e a r  moving a v e r a g e s )  o f  E x p e n d i tu re
on p ip e s  to  T o t a l  E x p e n d i tu r e  on W ate r  and 
Sewerage F a c i l i t i e s  by M e t r o p o l i t a n  B o a rd s ,  
1910/11-1938/39.
Semi lo g .  s c a l e .
S o u rc e :  T a b le  3 -2 2 ,
105
and South  A u s t r a l i a  1 9 2 3 / 2 4 -1 9 3 5 / 3 6 .^  T h i s  sample  c o v e rs  up t o  38 p e r
c e n t  o f  t o t a l  p u b l i c  e x p e n d i t u r e  on t o t a l  w a t e r ,  sewerage  and d r a i n a g e
f a c i l i t i e s .  Had i t  b e e n  p o s s i b l e  t o  g e t  d e t a i l e d  i n f o r m a t i o n  on
m a i n t e n a n c e ,  t h i s  f i g u r e  would have  app ro a c h e d  50 p e r  c e n t .
The s t e p s  i n v o l v e d  i n  c a l c u l a t i n g  t o t a l  e x p e n d i t u r e  on p i p e l i n e
c o n s t r u c t i o n  w e re  as  f o l l o w s .  F i r s t l y ,  we s u b t r a c t e d ,  f o r  each S t a t e ,
t o t a l  new e x p e n d i t u r e s  o f  ou r  sample  from t o t a l  p u b l i c  e x p e n d i t u r e  on
w a t e r  and s e w e ra g e  f a c i l i t i e s .  S e c o n d ly ,  t o  t h e  r e s i d u a l  i n  each S t a t e
we a p p l i e d  a f i v e - y e a r  moving a v e r a g e  o f  t h e  a n n u a l  r a t i o s  o f  p i p e l i n e
2
t o  t o t a l  f a c i l i t i e s  c a l c u l a t e d  from our  sample ( s e e  T a b le  3 - 2 2 ) .  By
u s i n g  a f i v e - y e a r  moving a v e r a g e  we w i l l  e l i m i n a t e  any l o c a l  i n f l u e n c e s
a f f e c t i n g  t h i s  s am ple .  F i g u r e s  3-4  and 3-5  i l l u s t r a t e  t h e s e  r a t i o s
g r a p h i c a l l y ,  b o t h  f o r  ea ch  S t a t e  and A u s t r a l i a  a s  a w h o le .  As can be
s e en  t h e  r a t i o s  w ere  s u b j e c t  t o  c y c l i c a l  f l u c t u a t i o n s ,  d e t e r m i n e d  by
t h e  r e l a t i v e  t i m i n g  of  s t o r a g e  and d i s t r i b u t i o n a l  f a c i l i t i e s  f o r  w a t e r
s u p p l y ,  and t r e a t m e n t  works  and mains  f o r  s e w e ra g e .  In  Sydney,
c o n s t r u c t i o n  o f  s t o r a g e  f a c i l i t i e s  was u n d e r t a k e n  d u r i n g  t h e  p e r i o d
1910 t o  1930 ( i n c l u d i n g  a dam on t h e  Cordeaux R i v e r  i n  t h e  1 9 1 0 ' s ,
and t h e  Nepean Dam i n  t h e  1 9 2 0 ' s ) ,  and s i m i l a r l y  f o r  B r i s b a n e  i n  t h e
1910 ' s .  On t h e  o t h e r  hand M elbourne  c o n c e n t r a t e d  on sew erage  work
(which had a r e l a t i v e l y  h ig h  p i p e  c o n t e n t )  d u r i n g  t h e  1910 ' s  and f i r s t
h a l f  o f  t h e  1 9 3 0 ' s ,  on ly  r e v e r s i n g  t h i s  p o l i c y  d u r i n g  t h e  l a t e  t w e n t i e s
and e a r l y  t h i r t i e s .  W es te rn  A u s t r a l i a  c o n c e n t r a t e d  on w a t e r  s t o r a g e
3
f a c i l i t i e s  i n  t h e  l a t e  1 9 1 0 ' s ,  t h e  l a t e  t w e n t i e s  t o  e a r l y  t h i r t i e s ,
A t tem pts  were  made t o  e x t e n d  t h e  N.S.W. s e r i e s  p a s t  1918/19 (when 
p u b l i c a t i o n  of  d e t a i l e d  c a p i t a l  e x p e n d i t u r e s  c e a s e d )  by a p p r o a c h in g  t h e  
Sydney Water  Board ( P r o f e s s o r  B u t l i n  k i n d l y  t o o k  on t h i s  f r u s t r a t i n g  
t a s k ) .  They,  i n  c o n t r a s t  t o  M.M.B.W., had no i d e a  of  t h e  a l l o c a t i o n  o f  
f unds  be tw een  v a r i o u s  u s e s  and w ere  u n a b l e  t o  s e e  t h a t  t h e r e  m ig h t  be  
any a d v a n ta g e  i n  knowing.
2
E x p e n d i t u r e  on r i v e r s  and d r a i n a g e  was t a k e n  o v e r  by M.M.B.W. f o r  t h e  
f i r s t  t im e  i n  1924 /25 .  As t h i s  t y p e  o f  work would have  been  u n d e r t a k e n  
i n  t h e  c i t y  p r e v i o u s l y  by m u n i c i p a l i t i e s ,  and as  we w ish  t o  m a i n t a i n  a 
c o n s i s t e n t  r a t i o  s e r i e s  f o r  t h e  whole  p e r i o d ,  t h e s e  e x p e n d i t u r e s  have 
be e n  e x c lu d e d  from t h e  r a t i o  c a l c u l a t i o n .  However , t h e y  have  been  
u t i l i s e d  i n  c o n s t r u c t i n g  t h e  s e r i e s  i n  T a b le  7.
3
T h i s  i n v o l v e d  t h e  c o n s t r u c t i o n  of  Cann ing ,  W e l l i n g t o n  and Harvey 
dams. See G.D. Snooks ' D e p r e s s i o n  and Recovery  i n  W e s te rn  A u s t r a l i a ,  
1 9 2 8 /2 9 -1 9 3 8 /3 9 '  (M.Ec. t h e s i s ,  Un i .  W .A . , 1968) ,  p p . 309-311.
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T a b le  3-22
R a t i o s  o f  e x p e n d i t u r e s  on p i p e l i n e s  t o  t o t a l  by 
Water  and Sewerage Boards  -  f i v e - y e a r  moving a v e r a g e s
1908 /09-1938 /39
(%)
Sydney Melbourne* B r i s b a n e A d e l a i d e P e r t h T o t a l
1910/11 57 .32 86 .14 — — _ 70.44
1911/12 55 .06 88 .70 65 .28 - - 67 .55
1912/13 55 .53 86.49 55.49 - - 65 .12
1913/14 53 .52 86 .63 49 .5 5 - - 61 .84
1914/15 48 .27 86.88 44 .84 - 60 .46 55 .92
1915/16 51 .13 88 .42 45 .86 - 63 .03 56 .40
1916/17 51.11 88 .12 52 .2 4 - 69 .28 57.55
1917/18 - 88.84 56 .6 6 - 64 .75 57.25
1918/19 - 86 .1 8 58 .01 - 59 .88 57.76
1919/20 - 82.47 60 .1 8 - 61 .11 62.03
1920/21 - 76.87 65.09 - 63 .88 65 .41
1921/22 - 71 .32 69 .48 - 55 .37 68.95
1922/23 - 70 .16 71 .7 8 - 59 .98 71 .95
1923/24 - 63 .98 73 .6 6 - 71.21 70.90
1924/25 - 62 .88 76.47 - 77.39 73.41
1925/26 - 63 .54 76 .26 - 79 .00 74.44
1926/27 - 64 .64 - - 75.91 72.43
1927/28 - 59.89 - - 75.81 69 .02
1928/29 - 58.09 - 89.39 71.53 67 .8 0
1929/30 - 55 .05 - 86 .73 68 .95 65 .6 8
1930/31 - 56.59 - 80 .85 67 .20 64 .32
1931/32 - 62 .06 - 73 .04 75.57 66.46
1932/33 - 64 .61 - 65.  14 75.57 65 .2 8
1933/34 - 70 .43 - 58 .22 74.40 67.77
1934/35 - 77.76 - - 73.66 69 .48
1935/36 - 80.27 - - 70 .52 69 .76
1936/37 - 77 .1 8 - - 67 .5 8 68 .7 0
1937/38 - 81 .13 - - 63 .04 71.56
1938/39 - 82 .79 - - 65 .58 74.42
* E x c lu d in g  r i v e r s  and d r a i n a g e .
and a g a i n  in  t h e  l a t e  t h i r t i e s .  F i n a l l y ,  t h e  r e s u l t  of  a p p l y i n g  t h e  
moving a v e r a g e  t o  t h e  r e s i d u a l  was added t o  our  sample e x p e n d i t u r e  on 
p i p e l i n e s .  The f i n a l  r e s u l t  i s  p r e s e n t e d  i n  T a b l e  3 -23 .
(b)  Value  o f  p i p e s
In  d i v i d i n g  e x p e n d i t u r e  on p i p e l i n e  c o n s t r u c t i o n  i n t o  p i p e s  on t h e  
one hand and o t h e r  m a t e r i a l s  and l a b o u r  on t h e  o t h e r ,  two s o u r c e s  of  
d a t a  have b e e n  used  -  t h e  r e p o r t s  o f  t h e  W es te rn  A u s t r a l i a n  M e t r o p o l i t a n  
Water  S upp ly ,  Sewerage and D r a in a g e  D e pa r tm en t  f o r  t h e  1 9 2 0 ' s ,  and
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T a b le  3-23
T o t a l  p u b l i c  e x p e n d i t u r e  on 
p i p e l i n e  c o n s t r u c t i o n ,  1910 /11-1938 /39  
( £ ’000 )
N.S.W. V ic . S . A. Q l d . W. A. T a s . C/W. T o t a l
1910/11 823 691 287 131 78 27 _ 2,037
1911/12 1,253 669 304 155 91 36 - 2,508
1912/13 1,516 840 400 102 258 71 - 3,187
1913/14 1,133 621 446 119 189 73 - 2,581
1914/15 1,112 664 416 184 203 64 - 2 ,643
1915/16 1,038 635 548 219 117 104 - 2,661
1916/17 925 445 437 217 57 85 - 2,166
1917/18 889 446 311 325 38 60 - 2,069
1918/19 798 497 362 344 35 68 - 2 ,104
1919/20 1,126 711 694 794 85 82 - 3 ,492
1920/21 1,709 1,044 1,080 707 221 105 - 4 ,866
1921/22 1,985 1,428 1,274 1,156 191 110 - 6,144
1922/23 2,250 1,517 1,559 1,399 230 121 - 7,076
1923/24 2,360 1,720 1,257 1,691 322 122 - 7,472
1924/25 2 ,661 2 ,246 1,316 1,453 600 123 - 8,399
1925/26 1,835 2 ,177 890 843 663 89 - 6,497
1926/27 1,840 2 ,300 1,450 989 484 63 - 7,126
1927/28 2,152 2,801 1,176 965 518 73 - 7,685
1928/29 2,030 2 ,635 1,005 771 215 28 - 6 ,684
1929/30 2,031 2,071 896 634 260 25 - 5,917
1930/31 2,930 1,241 350 364 129 41 - 5 ,055
1931/32 1,887 661 433 312 320 19 - 3,632
1932/33 1,783 947 541 398 481 46 - 4 ,196
1933/34 1,942 1,019 525 438 535 30 6 4 ,4 95
1934/35 3,637 1,036 423 664 735 23 8 6 ,526
1935/36 3,117 1,136 427 696 841 25 8 6 ,250
1936/37 3 ,858 1,194 510 703 790 58 8 7,121
1937/38 4 ,575 1,476 558 764 589 134 9 8 ,105
1938/39 2 ,550 1,802 589 755 578 172 11 6,457
p i p e l a y i n g  c o n t r a c t s  r e c o r d e d  i n  t h e  Hume r e c o r d s  t h r o u g h o u t  t h e  
i n t e r w a r  p e r i o d .  The Hume r e c o r d s  have  s u p p l i e d  d e t a i l s  of  a lm o s t  50 
p i p e l a y i n g  c o n t r a c t s  amount ing  t o  £202 ,771  i n  a l l  S t a t e s  d u r i n g  t h e  
t w e n t i e s  and t h i r t i e s .  From t h e s e  r e c o r d s  i t  i s  p o s s i b l e  to  c a l c u l a t e  
t h e  v a l u e  of  p i p e s  and c o l l a r s  d e l i v e r e d  t o  t h e  c o n s t r u c t i o n  s i t e  as  a 
p e r c e n t a g e  o f  t h e  t o t a l  c o s t  o f  l a y i n g  and j o i n t i n g  ( e x c l u d i n g  
e a r t h w o r k s )  t h e s e  p i p e s .  For  t h e  i n t e r w a r  p e r i o d  t h e  a v e r a g e  was 
74 .04  p e r  c e n t .  I f  we c a l c u l a t e  a t h r e e - y e a r  moving a v e r a g e ,  t o  remove 
l o c a l  p e c u l i a r i t i e s  f rom our  s a m p le ,  t h e  v a r i a t i o n  a ro und  t h e  above 
a v e ra g e  was on ly  p l u s  and minus 4 p e r c e n t a g e  p o i n t s .  As t h e  an n u a l
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value of contracts in our sample varies from £854 to £43,439, the 
stability of this percentage is encouraging, particularly as there was 
no trend between the early twenties and late thirties.
The above percentage was calculated excluding earthworks, as most 
of the Hume contracts did not involve excavation and backfilling. This 
was usually done either by the public authorities themselves, or by 
other private contractors. Only in Queensland did Hume enterprises do 
their own earthwork. These Queensland contracts show that earthwork 
increased the contract price from between 30.72 per cent and 37.78 per 
cent - the average being 37.16 per cent. These results are for both the 
twenties and thirties, with no obvious trend over time. To calculate 
the value of pipes as a percentage of total pipeline construction 
(including earthworks), the prices of the above Hume contract sample 
were increased by 37.16 per cent. The resulting percentage was 53.98 
per cent.
We have been able to check these results by data contained in the 
reports of the Western Australian Water Supply, Sewerage and Drainage 
Department for the period 1923 to 1929.* For this period the total 
costs of certain major construction projects are recorded together with 
materials supplied under contract to the Department. The value of this 
data is that it includes cast-iron pipes as well as those (steel, 
concrete-lined steel, and reinforced concrete) in the Hume sample.
Where details are sufficient it is possible to compare the cost of 
pipes supplied for a certain project together with its total cost.
This public works sample includes construction works to the value of 
£135,130, involving pipes valued at £76,735, or 56.79 per cent of the 
total. This compares very closely with the result of the Humes sample 
of 53.98 per cent. It has been decided, therefore, to accept the Hume 
figure of 54 per cent. By applying this percentage to the value of 
pipelines constructed, an estimate of the value of pipes used in their 
construction was calculated and is presented in Table 3.24.
Unfortunately, no other metropolitan board provides this 
information.
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T a b le  3-24
V alue  o f  p ip e s  (and f i t t i n g s )  u sed  i n  
w a te r  and sew erag e  c o n s t r u c t i o n ,  1910 /11 -1938 /39
( £ ’ 000 )
N.S.W. V ic .  S . A.
1910/11 444 373 155
1911/12 677 361 164
1912/13 819 454 216
1913/14 612 335 241
1914/15 60 359 225
1915/16 561 343 296
1916/17 500 240 236
1917/18 480 241 168
1918/19 431 268 195
1919/20 608 384 375
1920/21 923 564 583
1921/22 1,072 771 688
1922/23 1,215 819 842
1923/24 1,274 929 679
1924/25 1,437 1,213 711
1925/26 991 1,176 481
1926/27 994 1,242 783
1927/28 1,162 1,513 635
1928/29 1,096 1,423 543
1929/30 1,097 1,118 484
1930/31 1,582 670 189
1931/32 1,019 357 234
1932/33 963 511 292
1933/34 1,049 550 284
1934/35 1,964 559 228
1935/36 1,683 613 231
1936/37 2 ,083 645 275
1937/38 2 ,471 797 301
1938/39 1,377 973 318
Q ld . W. A. T a s . C/W T o ta l
71 42 15 — 1,100
84 49 19 - 1,354
55 139 38 - 1,721
64 102 39 - 1,393
99 110 35 - 888
118 63 56 - 1,437
117 31 46 - 1,170
176 21 32 - 1,118
186 19 37 - 1,136
429 46 44 - 1,886
382 119 57 - 2 ,628
624 103 59 - 3,317
755 124 65 - 3 ,820
913 174 66 - 4 ,035
785 324 66 - 4 ,536
455 358 48 - 3 ,509
534 261 34 - 3 ,848
521 280 39 - 4 ,150
416 116 15 - 3,609
342 140 14 - 3 ,195
197 70 22 - 2 ,730
168 173 10 - 1,961
2 1 5 260 25 - 2 ,266
237 289 16 3 2,428
359 397 12 4 3 ,523
376 454 14 4 3 ,375
380 427 31 4 3 ,845
413 318 72 5 4,377
408 312 93 6 3,487
3. C a p i t a l  e x p e n d i t u r e  on p i p e l i n e s  i n  
t h e  Tasm anian  h y d r o - e l e c t r i c  scheme
The a n n u a l  h i s t o r i c a l  c o s t  of p i p e l i n e s  i n  t h e  Tasm anian  hyd ro ­
e l e c t r i c  scheme can  be  o b ta in e d  from t h e  r e p o r t s  o f  t h e  H y d r o - E le c t r i c  
Commission f o r  1912 /13 , and 1917/18 t o  th e  mid t h i r t i e s .  To 
i n t e r p o l a t e  t h i s  s e r i e s  be tw een  1912/13 and 19 1 7 /1 8 ,  and to  e x t r a p o l a t e  
i t  from 1912/13  to  1910/11 an a n n u a l  s e r i e s  o f  u n i t s  o f  e l e c t r i c i t y  
s o ld  by th e  Commission has  b e e n  u s e d .  From t h i s  c a p i t a l - s t o c k  s e r i e s  
we can c a l c u l a t e  a n n u a l  e x p e n d i t u r e s  on p i p e l i n e  c o n s t r u c t i o n .  The 
v a lu e  o f  p i p e s  used  was e s t i m a t e d  by a p p ly in g  t h e  above r a t i o  (54%) of  
p ip e s  t o  t o t a l  p i p e l i n e  c o s t s ,  and i s  p r e s e n t e d  i n  T a b le  3 -2 .
no
From these reports it is known that Humes Ltd supplied all the 
pipes used for construction purposes during the second half of the 
thirties. Therefore Humes’ sales of pipes to the Commission is the 
same as total public expenditure on pipes. The results have been 
presented in Table 3-2.
4. A check on the accuracy of these results
Beginning in 1936/37 the Production Bulletin began publishing 
details of the value of pipes produced (by type) in Australia. 
However, as the data for 1936/37 are largely incomplete only the last 
two years of the thirties can be used for comparative purposes. Even 
in these two years it appears that the figures for steel pipes are 
definitely incomplete. Also the coverage of this information appears 
to have improved between 1937/38 and 1938/39, and therefore little 
importance can be placed on the trend between these two years. In 
spite of these qualifications, the comparison produces encouraging 
results, as can be seen from Table 3-25.
Table 3-25
(£’000)
Production SnooksBulletin
1937/38 3,487 4,067
1938/39 3,532 3,207
Total 7,019 7,274
Ill
Chapter 4
CHARACTERISTICS OF GROWTH
The evidence presented in Chapter 3 demonstrated that W.R. Hume 
played a central role in the decision of public engineers to adopt the 
reinforced concrete pipe for use in hydraulic and sewerage work. In 
fact his success in improving both the product and the process by which 
it was manufactured was so impressive that it attracted attention from 
pipe producers and users around the world. Consequently W.R. Hume 
exported technology by the sale of patent rights and the export of 
patented machinery produced in his own engineering workshops, at a time 
when other Australian firms were doing the very reverse. In view of 
the importance of his innovations it is expected that they played an 
important role in the rapid growth of his own firm in Australia between 
1910 and the outbreak of World War II (just a few years before his 
death). Just how effectively did Hume employ these innovations in his 
own business? In an attempt to answer this question a detailed 
analysis has been made of the pattern and nature of Humes' growth 
together with its supply determinants - factor inputs and their 
technical combination. It will be shown that innovation played a 
central role in the growth of output by making possible the increased 
application of factor inputs (by improving the firm's competitive 
advantage) and by increasing output per unit of input (through 
improvements in the efficiency of production).  ^ Finally to place this 
firm within a meaningful context, a comparison has been made between 
the growth and performance of Humes and those firms in the industrial 
engineering sector.
Growth in this context is the increase of production between those 
years when capacity was fully utilised.
112
I  An O r g a n i s a t i o n a l  Framework
Because  o f  t h e  c o n s i d e r a b l e  d e t a i l  o f  s t a t i s t i c a l  i n f o r m a t i o n  
a v a i l a b l e  r e l a t i n g  t o  t h e  n a t u r e  and p a t t e r n  of  t h e  f i r m ’s growth i t  i s  
n e c e s s a r y  t o  d e v e lo p  an o r g a n i s a t i o n a l  f ramew ork .  The framework t o  be  
used  h e r e  grew o u t  of  an i n t e r a c t i o n  b e tw e e n  economic t h e o r y  and t h e  
c h a r a c t e r i s t i c  f e a t u r e s  o f  Hume e n t e r p r i s e s '  g row th .  P r o d u c t i o n  f u n c t i o n  
a n a l y s i s  in fo rm s  us  t h a t  g rowth  i s  d e t e r m i n e d  on t h e  s u p p ly  s i d e ,  by 
i n c r e a s e s  i n  f a c t o r  i n p u t s  and o u t p u t  p e r  u n i t  o f  i n p u t .  I t  has  a l s o  
b e e n  e s t a b l i s h e d  t h a t  i n n o v a t i o n ,  b o t h  p r o d u c t  and p r o c e s s ,  can p l a y  an 
i m p o r t a n t  r o l e  i n  b o t h  t h e s e  t y p e s  o f  s u p p l y  c ha nges .  T h e r e f o r e  i n  t h e  
n e x t  few pages an a t t e m p t  w i l l  be  made t o  show how i n n o v a t i o n  (bo th  
p r o d u c t  and p r o c e s s )  l e a d s  t o  i n c r e a s e s  i n  b o t h  f a c t o r  i n p u t s  and 
o u t p u t  p e r  u n i t  o f  i n p u t .  While  t h e s e  two a s p e c t s  o f  t h e  growth i n  
o u t p u t  w i l l  be  d e a l t  w i t h  s e p a r a t e l y ,  i t  i s  r e a l i s e d  t h a t  t h e  
d i s t i n c t i o n  i n  p r a c t i c e  i s  r a r e l y  a s  w e l l  d e l i n e a t e d .  For  example an 
improvement  i n  a f i r m ' s  p r o d u c t i o n  p r o c e s s  may l e a d  t o  s i m u l t a n e o u s  
i n c r e a s e s  i n  b o t h  f a c t o r  i n p u t s  (due to  t h e  c o m p e t i t i v e  a d v a n ta g e  
g a in e d  from a r e d u c t i o n  i n  u n i t  c o s t s )  and p r o d u c t i v i t y .
I n  t h e  c a se  o f  a r a p i d l y  growing  f i r m  t h e  m a jo r  p a r t  o f  t h e  
e x p a n s i o n  o f  o u t p u t  i s  due t o  an i n c r e a s e d  i n p u t  of  p r o d u c t i v e  f a c t o r s .  
Firms g e n e r a l l y  i n c r e a s e  t h e i r  f a c t o r  i n p u t s  o f  c a p i t a l ,  l a b o u r ,  and 
l a n d  i n  one o r  more o f  t h e  f o l l o w i n g  ways :
(1)  They may t a k e  a d v a n ta g e  of  an i n c r e a s e  o f  e x i s t i n g  demand i n  
t h e  m ark e t  w i t h i n  which  t h e y  o p e r a t e .  T h i s  w i l l  p r o b a b l y  
a f f e c t  a l l  f i r m s  and l i t t l e  i n i t i a t i v e  would be  r e q u i r e d .
(2) Firms may a t t e m p t  t o  improve t h e i r  s h a r e  o f  t h e  e x i s t i n g  
m a r k e t  by i n c r e a s i n g  t h e i r  e x p e n d i t u r e s  on s a l e s  p rom o t ion  
( a d v e r t i s i n g  and d i r e c t  s e l l i n g )  by r e d u c i n g  p r i c e s ,  by 
d i f f e r e n t i a t i n g  t h e i r  p r o d u c t ,  o r  by a c o m b in a t io n  o f  t h e s e  
m e a s u r e s .  T h i s  r e q u i r e s  a more a g g r e s s i v e  a pp roa c h  t h a n  ( 1 ) ,  
and may (o r  may n o t )  i n v o l v e  p r o d u c t  and p r o c e s s  i n n o v a t i o n .
(3) M arke t  d i v e r s i f i c a t i o n .  Fi rms  may move i n t o  new r e g i o n a l  
m a r k e t s  w i t h  o l d  o r  new p r o d u c t s .  T h i s  g e n e r a l l y  r e s u l t s  
f rom e i t h e r  a p r o d u c t  o r  p r o c e s s  improvement  which a l l o w s  a 
p a r t i c u l a r  f i r m  t o  overcome r e s i s t a n c e  o f f e r e d  i n  t h e  new 
m ark e t  by e s t a b l i s h e d  m a n u f a c t u r e r s .
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(4) P r o d u c t  d i v e r s i f i c a t i o n .  T h i s  can  t a k e  a number of  forms -  
(a)  t h e  i n t r o d u c t i o n  o f  new p r o d u c t s  u s i n g  an e x i s t i n g  
t e c h n o l o g i c a l  b a s e  and (b) t h e  i n t r o d u c t i o n  of  new p r o d u c t s  
b a s ed  upon a new t e c h n o l o g y .
(5) F i n a l l y  g rowth  may be  a c h i e v e d  by a c q u i s i t i o n  o r  m erge r  which 
i n  t u r n  may r e s u l t  i n  e i t h e r  h o r i z o n t a l  o r  v e r t i c a l  
i n t e g r a t i o n .
Over a p e r i o d  of  t im e  a l l  f i v e  o f  t h e s e  avenues  of  expansion^- may be 
employed.  Methods (2) t o  (4) g e n e r a l l y  imply growth of  a f i r m  r e l a t i v e  
t o  i t s  c o m p e t i t o r s ,  b u t  i f  o c c u r r i n g  a g a i n s t  a background  o f  i n c r e a s i n g  
demand t h e  c o m p e t i t i v e  f r i c t i o n  may n o t  be v e r y  g r e a t .  The l a s t  s o u r c e  
o f  growth  ( 5 ) ,  i f  a r r a n g e d  on r e a s o n a b l e  t e rm s  overcomes t h e  c o s t s  
a s s o c i a t e d  w i t h  g rowth  u n d e r t a k e n  a t  t h e  expense  o f  c o m p e t i t o r s .  
However ,  i f  a f i r m  w i s h e s  t o  grow a t  a f a s t e r  r a t e  t h a n  t h e  e x p a n s i o n  
o f  demand, and i f  i t  i s  no t  p o s s i b l e  t o  a r r a n g e  s a t i s f a c t o r y  p u r c h a s e s  
o r  m e r g e r s ,  t h e n  e x p a n s i o n ,  i f  i t  i s  to  o c c u r  a t  a l l ,  must p ro ce e d  a t  
t h e  expe nse  o f  c o m p e t i t o r s  i n  a r e l a t i v e  and p e rh a p s  even  a b s o l u t e  
s e n s e .  T h i s  can  be  a c h i e v e d  i n  t h e  s h o r t - r u n  by a r e d u c t i o n  o f  p r i c e s  
and by a c o n c e r t e d  p r o m o t i o n a l  e f f o r t ,  b u t  t h e  c o s t s  w i l l  b e  h i g h  and 
may l e a d  t o  r e t a l i a t i o n  from o t h e r  m a n u f a c t u r e r s .  The o n ly  manner i n  
which  l o n g - t e r m  g ro w th ,  a t  r e a s o n a b l e  c o s t ,  c a n  be  a c h i e v e d  r e l a t i v e  
t o  a f i r m ' s  c o m p e t i t o r s  u n d e r  t h e  above  c o n d i t i o n s  i s  by i n n o v a t i o n .
I f  a f i r m  can p ro d u ce  a h i g h e r  q u a l i t y  p r o d u c t  a t  c o m p e t i t i v e  p r i c e s ,  
o r  r e d u c e  t h e  c o s t s  of  m a n u f a c t u r i n g  an e x i s t i n g  p r o d u c t ,  t h e n  i t  may 
be  a b l e  t o  i n c r e a s e  i t s  s h a r e  o f  t h e  m a r k e t .  Of c o u r s e  t h e r e  a r e  c o s t s  
i n v o l v e d ,  and t h e s e  may t a k e  t h e  form o f  e x p e n d i t u r e s  on r e s e a r c h  o r  on 
r o y a l t y  paym en ts .  T h e r e f o r e  u n d e r  t h e s e  c o n d i t i o n s  i n n o v a t i o n  l i e s  a t  
t h e  v e r y  c e n t r e  of  t h e  g rowth  o f  f a c t o r  i n p u t .
The second  s u p p ly  d e t e r m i n a n t  of  growth i s  e x p a n s i o n  o f  o u t p u t  p e r  
u n i t  o f  i n p u t .  T h e o r e t i c a l l y ,  g rowth  i n  a c t i v i t y  can  o c c u r  even i f  
t h e r e  has  n o t  been  any i n c r e a s e  i n  t h e  q u a n t i t y  o f  f a c t o r s  used  i n  t h e  
p r o d u c t i o n  p r o c e s s .  O utpu t  w i l l  expand i f  t h e  e x i s t i n g  f a c t o r s  a r e  
used  more e f f i c i e n t l y .  T h i s  i s  t h e  r e s u l t  o f  economies o f  s c a l e ,  
t e c h n i c a l  change  and improvements  i n  t h e  q u a l i t y  o f  f a c t o r  i n p u t s .
These  f i v e  g roups  a r e  n o t  meant  t o  be  e x h a u s t i v e ,  b u t  to  summarise  
t h e  main ways i n  which  f i r m s  grow.
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FIG . 4 - 1 :  Hume e n t e r p r i s e s :  V a lu e  A dded,
C a p i t a l  S t o c k ,  and  L a b o u r  I n p u t  
( 1 9 3 8 /3 9  p r i c e s ) ,  1 9 1 2 / 1 3 - 1 9 3 8 / 3 9 .
S e m i - l o g .  s c a l e .
S o u r c e s :  As f o r  F i g u r e s  4 - 3  an d  4 - 5 .
115
T h e r e f o r e  once a g a i n  i n n o v a t i o n  e n t e r s  our  s t o r y ,  b u t  on ly  i n s o f a r  as  
i t  r e d u c e s  t h e  c o s t  o f  m a n u f a c t u r i n g  a g i v e n  o u t p u t  t h r o u g h  an 
improvement  i n  t h e  p r o c e s s  of  p r o d u c t i o n .
By a p p l y i n g  t h e  above framework  t o  t h e  mass o f  s t a t i s t i c a l  d e t a i l  
a v a i l a b l e  f rom t h e  Hume r e c o r d s ,  a s  has  be e n  a t t e m p t e d  i n  t h e  f o l l o w i n g  
s e c t i o n s ,  we can i s o l a t e  t h e  main  c h a r a c t e r i s t i c s  o f  t h e  f i r m ' s  growth 
b e tw e e n  1910 and 1940.  As w i l l  be  d i s c o v e r e d  t h e  growth  o f  Humes was 
l a r g e l y  due to  m ark e t  and p r o d u c t  d i v e r s i f i c a t i o n ,  a c q u i s i t i o n  and 
p r o d u c t i v i t y  change .  These  c o n d i t i o n s  o f  g rowth  c o n t a i n  t h e  key t o  t h e  
r e c o n s t r u c t i o n  of  Hume e n t e r p r i s e s ’ growth  p r o c e s s ,  which  i s  t h e  aim of  
t h i s  s t u d y .
I I  The Growth of Hume E n t e r p r i s e s  1910-1940
C o n to u r s  of  growth
The c hang ing  o r g a n i s a t i o n  o f  Hume e n t e r p r i s e s  d u r i n g  t h i s  p e r i o d  
(examined i n  C h a p t e r  2) was a n e c e s s a r y  c o n d i t i o n  f o r  t h e  r a p i d  growth  
which  o c c u r r e d .  Between 1912/13 and 1938/39 ,  s a l e s  i n c r e a s e d  from 
£5 ,3 6 1  to  £ 6 9 3 ,0 9 5 ,  o u t p u t  f rom £ 9 ,504  to  £ 7 0 6 ,5 9 8 ,  d e p r e c i a t e d  f i x e d  
a s s e t s  f rom £ 1 ,994  to  £ 2 9 0 ,1 1 4 ,  and wages and s a l a r i e s  f rom £2 ,234  to  
£ 1 0 5 ,6 8 1 .  As can  be  s e e n  i n  T a b le  and F i g u r e  4 - 1 ,  t h i s  e x p a n s i o n  
o c c u r r e d  i n  t h r e e  p h a s e s ,  1912/13  t o  1918/19 a t  t h e  compound r a t e  o f  
26 p e r  c e n t  p e r  annum, 1918/19 t o  1921/22 a t  71 p e r  c e n t  p e r  annum, 
1 9 21 /22 -1927 /28  a t  11.7 p e r  c e n t  p e r  annum, and 1927/28 t o  1936/37 a t  
4 .7  p e r  c e n t  p e r  annum.'*' A l th o u g h  growth  r a t e s  were  h i g h  d u r i n g  t h e  
e a r l y  y e a r s  of  e s t a b l i s h m e n t ,  t h e  e n t e r p r i s e  was s t i l l  r e l a t i v e l y  s m a l l
Here I  have  used  v a l u e  added a t  1938/39 p r i c e s ,  and have  measured  
e x p a n s i o n  from peak  t o  peak .  A number of  m ea s u res  of  a c t i v i t y  can  be 
u s e d ,  such  a s  o u t p u t ,  v a l u e  added i n  c u r r e n t  p r i c e s ,  o r  v a l u e  added i n  
c o n s t a n t  p r i c e s .  T h e r e  a r e  p rob lem s  a s s o c i a t e d  w i t h  e a ch .  Ou tpu t  i s  
n o t  p a r t i c u l a r l y  u s e f u l  when compar ing  d i f f e r e n t  b r a n c h e s  w i t h  
d i f f e r i n g  p r o d u c t  m ix e s ,  a s  w i l l  be  done i n  t h i s  c h a p t e r .  We r e q u i r e  a 
m easu re  of  work done (o r  v a l u e  added)  . C u r r e n t  p r i c e  s e r i e s  o b s c u r e  
changes  i n  quantum, w h i l e  d e f l a t i o n  t e c h n i q u e s  have  to  c on te nd  w i t h  
t h e  p rob lem  o f  q u a l i t y  change .  T a b l e  4-1 i l l u s t r a t e s  t h e  d i f f e r e n c e s  
i n  t h e s e  m e a s u r e s .  F i n a l l y ,  a s  r e a l  v a l u e  added has  been  used  t o  
c a l c u l a t e  p r o d u c t i v i t y  c h a n g e s , i t  w i l l  be  used  i n  t h i s  c h a p t e r  when 
d i s c u s s i n g  changes  i n  a c t i v i t y .
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T a b l e  4-1 
Hume e n t e r p r i s e s
I n d i c a t o r s of  economic a c t i v i t y  ( s a l e s ,  o u t p u t ,  v a l u e added)
1912 /13-1938 /39  ( £ )
Value added
S a l e s O utpu t C u r r e n t C o n s t a n t
p r i c e s p r i c e s
1912/13 5 ,361 9 ,504 5 ,825 4,874
1913/14 7,769 8 ,604 4 ,319 3 ,523
1914/15 N.A. N.A. N.A. N.A.
1915/16 N.A. N.A. N.A. N.A.
1916/17 N.A. N.A. N.A. N.A.
1917 /18 N.A. N.A. N.A. N.A.
1918/19 83 ,122 8 6 ,750 40 ,736 19,514
1919/20 78 ,836 N.A. N.A. N.A.
1920/21 170 ,855 N.A. N.A. N.A.
1921/22 373 ,247 367 ,568 167,512 117,240
1922/23 349 ,480 336 ,902 139,751 103,266
1923 /24 257,881 265,448 119,574 94,000
1924/25 318 ,336 329 ,354 163,629 132,652
1925/26 403 ,137 393,863 186,710 151,793
1926/27 594,889 595,051 248 ,653 201,528
1927/28 581,437 586 ,500 275,803 226,872
1928/29 N.A. 579,461 259 ,878 221,771
1929/30 434 ,959 440 ,282 200 ,444 174,556
1930/31 196,336 188,805 62 ,688 53 ,559
1931/32 187 ,058 195,635 57,064 48 ,230
1932/33 352 ,193 352 ,368 108,943 96 ,7 2 3
1933/34 427 ,396 420 ,576 131,092 119,294
1934/35 417 ,530 434 ,013 152,373 142,026
1935/36 573 ,662 567 ,470 198,959 199,198
1936/37 806 ,917 827,954 335 ,308 343,751
1937/38 758 ,488 764 ,686 327,407 331,526
1938/39 693 ,095 706 ,598 305 ,130 305,130
SOURCE: See Appendix IV.
a t  t h e  end of  World War I ,  when s a l e s  were  v a l u e d  a t  £ 8 3 ,1 2 2 .  D ur ing  
t h e s e  y e a r s  t h e  f i r m  e x te n d e d  o p e r a t i o n s  from Keswick i n  South 
A u s t r a l i a  t o  M a r iby rnong  i n  V i c t o r i a ,  Hoba r t  i n  Tasm an ia ,  and Home H i l l  
i n  Q u e e n s la n d .  D e s p i t e  t h i s  i n t e r s t a t e  e x p a n s i o n ,  t h e  main p h a s e  of  
deve lopm en t  was to  o c c u r  i n  t h e  t h r e e  y e a r s  i m m e d ia te ly  f o l l o w i n g  t h e  
c o n c l u s i o n  o f  war  i n  Europe .  Annual  growth  r a t e s  i n c r e a s e d  t h r e e f o l d  
as  p l a n t s  f o r  t h e  m a n u f a c t u r e  o f  c o n c r e t e  p i p e s  w e r e  e s t a b l i s h e d  i n  
1920/21 a t  Cobdogla  i n  Sou th  A u s t r a l i a ,  P e r t h  and B r i s b a n e .  T h e r e f o r e ,  
by t h e  e a r l y  t w e n t i e s  Hume P i p e  had f a c t o r i e s  i n  a l l  S t a t e s  e x c e p t  New
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South  W a le s . ^  In  a d d i t i o n ,  t h e  f i r m  had p u r c h a s e d  John Monash’ s
2
company C o n c r e t e  C o n s t r u c t i o n s  P ty  L td  (September  1920) , and had 
a c q u i r e d  an e n g i n e e r i n g  works i n  A d e l a i d e  (May 1920) which  had 
p r e v i o u s l y  b e e n  owned by  E . J .  and W.R. Hume.
T a b le  4-2  
Hume e n t e r p r i s e s
C o m p os i t ion  of  s a l e s ,  1 912 /13 -1938 /39  (j£)
C o n c r e t e
p i p e s *
O the r
c o n c r e t e
goods
S t e e l
p i p e s
E n g i n e e r ­
ing
O the r
m e t a l
fabrication
T o t a l * *
1912/13 N.A. N.A. — _ _ 5,361
1913/14 N. A. N.A. - - - 7 ,769
1914/15 N.A. N.A. - - - N.A.
1915/16 N.A. N.A. - - - N.A.
1916/17 N.A. N.A. - - - N.A.
1917/18 N.A. N.A. - - - N.A.
1918/19 N.A, N.A. - - - 83 ,122
1919/20 N.A, N.A. - N.A. - 78,836
1920/21 N.A. N.A. - N.A. - 170,855
1921/22 319 ,108 8 ,614 - 45,525 - 373 ,247
1922/23 315 ,242 11,823 - 22,415 - 349 ,480
1923/24 210 ,552 12,562 1,261 33,506 - 257,881
1924/25 245 ,523 29 ,378 12,522 30 ,913 - 318,336
1925/26 286 ,796 28 ,674 51,892 32 ,666 - 400 ,028
1926/27 287 ,213 32,176 250 ,875 24 ,626 - 594,889
1927/28 3 18 ,948 36,076 188 ,744 30,725 6 ,944 581,437
1928/29 291,791 38 ,596 N.A. N.A. N.A. N.A.
1929/30 280,809 44 ,986 68 ,998 33 ,573 1,817 434,959
1930/31 129,609 18,928 28 ,033 14,634 1,285 196,336
1931/32 81 ,6 64 14,286 70 ,982 14,534 2,054 187,058
1932/33 172,805 12,470 140,989 19,285 4,576 352 ,193
1933/34 203 ,886 13,753 177,560 26,601 5 ,690 427 ,396
1934/35 234,246 17,550 126,117 31,211 6,816 417 ,530
1935/36 269 ,613 27,874 227,564 40,406 6 ,754 537 ,662
1936/37 303 ,568 29,151 407 ,868 57 ,223 8 ,140 806 ,917
1937/38 314 ,680 30 ,193 349 ,121 48,177 15,338 758,488
1938/39 371 ,232 32,687 217,417 41 ,920 25,075 693 ,095
SOURCE: See Appendix  IV.
* I n c l u d e s  a l l  C o n c r e t e  C o n s t r u c t i o n  o u t p u t  a s  i t e m s  c a n n o t  be 
s e p a r a t e d .
** I n c l u d e s  f r e i g h t  and c a r t a g e  e a rn e d  on t r a n s p o r t  o f  t h e s e  p r o d u c t s  
and hence  i n d i v i d u a l  co lumns w i l l  n o t  a lways add up t o  t h e  above 
t o t a l .
P r o d u c t i o n  i n  t h a t  S t a t e  was d e l a y e d  u n t i l  1929/30 due t o  t h e  s a l e  
of  t h e  Hume p a t e n t  r i g h t s  t o  S t a t e  M onier  P i p e  Works.
T h i s  company had a f a c t o r y  a t  P o r t  M e lbourne .
2
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This rapid growth prior to June .1922 was based upon geographical 
expansion of the concrete pipe business rather than by diversification 
of its product base. In .1921/22 concrete pipes contributed (see Table 
4-2) 85.5 per cent of total sales, engineering 12.2 per cent, and other 
concrete goods 2.3 per cent. By contrast, the slower expansion of the 
twenties, as can be seen from Table 4-2 columns 2 to 5, coincided with 
the period of product diversification. In 1923/24 a new company, Hume 
Steel Ltd began the production of steel pipes, at first in Victoria and 
then extended its activities to those markets where the firm was 
already manufacturing concrete pipes. Also, concrete products other 
than pipes (mainly paving slabs) became increasingly important during 
the twenties. By 1926/27 concrete pipes only amounted to 48.3 per cent 
of sales, with steel pipes contributing a further 42.2 per cent, other 
concrete goods 5.4 per cent, and engineered products 4.1 per cent.
After the depression of the early thirties, as illustrated in 
Figure 4-1, recovery proceeded vigorously until in 1936/37 real value 
added had surpassed the previous peak (1927/28) by 51.5 per cent.
This development, as we shall see later, was due to intra rather than 
interstate development (with the exception of the establishment of a 
Hume Steel branch in Tasmania in 1935/36), with the fulfilment of 
potential of those branches which were established at the beginning of 
the depression. These included the Hume Steel branches of New South 
Wales (beginning production in 1928/29), Western Australia (1928/29) 
and Queensland (1930/31), and the Hume Pipe branch in New South Wales 
(1929/30). Therefore growth in this decade proceeded by diversifica­
tion of both marker and product.
The supply determinants of growth
Before drawing out the main characteristics of this growth 
pattern, which will be the basis of further detailed examination in 
this chapter, a survey will be made of its supply determinants. The 
purpose is to evaluate the relative importance to the growth process, 
of the factors of production on the one hand and the technical 
combination of these factors on the other. This will give an 
approximate indication of the impact of W.R. Hume’s innovations on the 
growth of his firm through changes in productivity. The production
119
function method employed here (which is discussed in the Appendix) 
assumes that returns to scale are constant and factors are paid their 
marginal products. The extent to which these assumptions are valid 
determines the usefulness of this method as a measure of technical 
change rather than a residual which also includes the effects of scale. 
As we will attempt to show in Chapter 6 the first of these assumptions 
is valid at the plant level for Hume enterprises, although competition 
was less than perfect. In any case we only wish to gain an approximate 
idea here of the role of factors (as a group) affecting productivity. 
The individual importance of technical change and economies of scale 
will be dealt with in the following chapters. Finally it should be 
made clear that the role of innovation in the growth of factor inputs 
cannot be separated from other influences (such as increases in 
demand, reduction in prices etc.) until a more detailed examination of 
the main characteristics of growth has been attempted.
Factors of production
Over the entire inter-war period the rate of growth of total 
factor input (10.65 per cent per annum, see Table 4-3) was 
significantly less than that of value added (14.73 per cent per 
annum).* In other words, the increased application of factors, while 
important, did not completely account for the growth in value added 
in the process of production. Dissection of total factor input 
further illuminates the sources of growth. Over the inter-war period 
(see Figure 4-2), capital stock increased steadily, at a faster rate 
(13.96 per cent per annum) than either labour (8.95 per cent per 
annum) or land (12.73 per cent per annum). Consequently there was a
To place the development of Hume enterprises within the context 
of wider developments at the Australian level, a comparison will 
be made with the Australian engineering industry. Such a 
comparison reveals that the total factor input of the Hume 
organisation grew at a very much faster rate during the inter-war 
period (10.65 per cent per annum) than that of the engineering 
industry (2.45 per cent per annum). This will be discussed in 
detail later in this chapter.
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FIG .  4 - 2 :  Hume E n t e r p r i s e s ,  I n d e x e s  o f  V a l u e
a d d e d ,  I n p u t ,  and P r o d u c t i v i t y ,  
1 9 1 8 / 1 9 - 1 9 3 8 / 3 9 .
S e m i - l o g .  s c a l e .
S o u r c e :  T a b l e  4 - 3 .
121
T a b le  4 -3  
Hume e n t e r p r i s e s
I n p u t s ,  o u t p u t ,  and p r o d u c t i v i t y  i n d e x e s ,  1918/19—1938/39
I n p u t s Va lue
added
A r i t h m e t i c
p r o d u c t i v i t yLabour Land C a p i t a l Combined
1918/19 180 91 76 132 64 486
1919/20 N. A. N. A. N.A. N.A. N.A. N.A.
1920/21 N. A. N.A. N.A. N.A. N.A. N.A.
1921/22 490 516 315 413 384 931
1922/23 453 528 338 404 338 838
1923/24 435 550 331 392 308 787
1924/25 464 549 375 426 435 1020
1925/26 570 562 447 515 498 967
1926/27 733 711 472 616 661 1072
1927/28 696 703 490 604 744 1231
1928/29 738 762 583 670 727 1086
1929/30 648 821 658 657 572 871
1930/31 381 846 703 548 176 328
1931/32 359 813 735 538 158 294
1932/33 527 834 757 637 317 49 7
1933/34 688 917 777 733 391 533
1934/35 639 946 806 721 466 646
1935/36 816 945 847 833 653 784
1936/37 1036 11.16 913 983 1127 1146
1937/38 1011 966 976 994 1087 1093
1938/39 1000 1000 1000 1000 1000 1000
SOURCE: See Appendix  IV.
s u b s t a n t i a l  i n c r e a s e  i n  t h e  c a p i t a l / l a b o u r  r a t i o  ( s e e  T a b l e  4 - 4 ) ,  
m easu red  i n  1938/39 p r i c e s ,  f rom 1,59 in  1918/19 t o  2 .96  i n  1928 /29 ,  
and 3 .74  i n  1938 /39 .  T h e r e f o r e ,  d u r i n g  t h e  i n t e r - w a r  p e r i o d  t h e r e  was 
a 2 .4  f o l d  i n c r e a s e  i n  t h e  a p p a r e n t  c a p i t a l  i n t e n s i t y  of  p r o d u c t i o n .  
I n c r e a s i n g  c a p i t a l i s a t i o n  o c c u r r e d  d u r i n g  t h e  p o s t - w a r  p e r i o d  u n t i l  
t h e  l a t e  t w e n t i e s  (b e in g  most  r a p i d  i n  t h e  im m edia te  p o s t - w a r  y e a r s )  
and was resumed a g a i n  a f t e r  1936 /37 ,  by which t im e  e x c e s s  c a p a c i t y  
had  b e e n  a b s o r b e d .
Outpu t  p e r  u n i t  o f  i n p u t ^
As we ha v e  a l r e a d y  s e e n ,  t h e  g rowth  o f  t o t a l  f a c t o r  i n p u t  d i d  n o t  
a c c o u n t  c o m p l e t e l y  f o r  t h e  g rowth  o f  v a l u e  added i n  t h e  Hume
Because  of  p rob lem s  in  c a l c u l a t i n g  a s e r i e s  of  c a p i t a l  a c t u a l l y  
employed ( s e e  Appendix  I V ) , a com pa r i son  w i l l  o n l y  be made be tw een  
t h o s e  y e a r s  when c a p i t a l  was f u l l y  u t i l i s e d .
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Table 4-4 
Hume enterprises
Capital/labour ratios, 1918/19-1938/39
(1938/39 prices)
Hume
Pipe
Hume
Steel
Concrete
Construction
Hume
enterprises
1918/19 1.59 — _ 1.59
1919/20 N.A. - - N.A.
1920/21 N. A. - - N.A.
1921/22 2.54 - 1.39 2.41
1922/23 2.94 - 1.61 2.80
1923/24 3.16 2.42 1.22 2.85
1924/25 3.39 4.25 1.01 3.02
1925/26 3.31 2.64 1.26 2.93
1926/27 3.55 1.22 1.23 2.41
1927/28 3.57 1.58 1.17 2.63
1928/29 3.92 2.25 1.15 2.96
1929/30 4.40 3.85 1.14 3.80
1930/31 7.44 8.67 1.94 6.91
1931/32 9.53 5.72 3.95 7.66
1932/33 5.97 4.65 3.38 5.37
1933/34 5.09 3.09 3.55 4.23
1934/35 5.07 4.09 4.57 4.72
1935/36 4.51 3.06 3.80 3.88
1936/37 4.73 2,10 3.49 3.30
1937/38 4.47 2.65 3.47 3.61
1938/39 4.32 3.01 3.30 3.74
SOURCE: Calculated from data presented in
Appendix IV.
organisation during the inter-war period. This was due to a 
simultaneous increase in output per unit of input or productivity. 
Therefore any explanation of the growth of the Hume organisation 
must take into consideration not only those factors affecting the 
increased application of factor inputs, but also those leading to a 
more efficient combination of these inputs. To be more precise, 
output per unit of input grew at an average rate of 3.67 per cent per 
annum between the wars.^ Reference to Figure 4-2 indicates that most 
of the increase in productivity during the inter-war period occurred 
in the immediate post-war years. Between 1918/19 and 1921/22 
productivity increased by 24.18 per cent per annum. Developments
This was calculated from an arithmetic index of productivity, the 
calculation of which is explained in Appendix IV.
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d u r i n g  t h e  t w e n t i e s  d i d  no r  l e a d  t o  a marked i n c r e a s e  i n  p r o d u c t i v i t y  
e x c e p t  i n  t h e  y e a r s  1924/25  and 1926/27  to  1927 /28 .  A l s o ,  p r o d u c t i v i t y  
g a i n s  were  n o t  e x p e r i e n c e d  i n  t h e  t h i r t i e s  u n t i l  t h e  l a s t  few y e a r s  o f  
t h a t  d e c a d e  and even t h e n  t h e y  d i d  n o t  e x t e n d  f a r  above t h e  l e v e l  
a c h i e v e d  i n  t h e  l a t e  t w e n t i e s .  I t  i s  s i g n i f i c a n t  t o  d i s c o v e r  t h a t  
t h e s e  p r o d u c t i v i t y  g a i n s  c o i n c i d e d  w i t h  t h e  e x p a n s i o n  of  Humes' 
c a p i t a l  i n t e n s i t y  of  p r o d u c t i o n ,  a s  shown i n  T a b l e  4 - 4 .
R e l a t i v e  c o n t r i b u t i o n  o f  s o u r c e s  of growth
We a r e  now i n  a p o s i t i o n  t o  e s t a b l i s h  a p p r o x i m a t e l y  t h e  r e l a t i v e  
c o n t r i b u t i o n  o f  f a c t o r  i n p u t s  and t h e i r  t e c h n i c a l  c o m b i n a t i o n  t o  t h e  
g row th  o f  a c t i v i t y  d u r i n g  t h e  i n t e r - w a r  p e r i o d .  Between 1918/19 and 
1938/39 t h e  growth  o f  t o t a l  f a c t o r  i n p u t  a c c o u n t e d  f o r  74 .4  p e r  c e n t  
( c a p i t a l  50 .6  p e r  c e n t ,  l a b o u r  21 ,6  p e r  c e n t ,  and l and  2 . 2  p e r  c e n t )  
o f  t h e  g rowth  o f  o u t p u t ,  w h i l e  t h e  i n c r e a s e  i n  o u t p u t  p e r  u n i t  of  
i n p u t  a c c o u n t e d  f o r  t h e  r e m a in i n g  25 .6  pe r  c e n t .  By examin in g  t h e  
s u b - p e r i o d s  more c l o s e l y  we f i n d  t h a t  w h i l e  t h e  g r e a t e s t  e x p a n s i o n  of  
p r o d u c t i v i t y  o c c u r r e d  d u r i n g  t h e  immedia te  p o s t - w a r  y e a r s ,  t h i s  was 
a l s o  t h e  p e r i o d  o f  t h e  most  r a p i d  g rowth  o f  f a c t o r  i n p u t s .  C o n s e q u e n t ­
l y  t h e  r e l a t i v e  c o n t r i b u t i o n  of  p r o d u c t i v i t y  t o  t h e  g rowth  of  v a l u e  
added was s l i g h t l y  l e s s  ( 3 4 .3  pe r  c e n t )  t h a n  i t  was d u r i n g  t h e  
t w e n t i e s  ( 4 2 .3  pe r  c e n t )  when t h e  r a t e  of  e x p a n s i o n  o f  p r o d u c t i v i t y  was 
c o n s i d e r a b l y  lo w e r .  T h i s  need  no t  s t r i k e  us  as  b e i n g  s t r a n g e ,  as  
e x p a n s i o n  i n  t h e  imm edia te  p o s t - w a r  y e a r s  was b a s e d  upon m a r k e t  
d i v e r s i f i c a t i o n  i n  c o n t r a s t  t o  t h e  e x p a n s i o n  of  e x i s t i n g  e s t a b l i s h m e n t s  
d u r i n g  t h e  t w e n t i e s .  G iven  a c e r t a i n  r a t e  o f  i n c r e a s e  in  p r o d u c t i v i t y ,  
i t s  c o n t r i b u t i o n  t o  growth  w i l l  become p r o g r e s s i v e l y  l e s s  t h e  g r e a t e r  
t h e  d e g r e e  o f  a s s e t  d u p l i c a t i o n .
I l l  C h a r a c t e r i s t i c s  o f  growth
By a p p l y i n g  ou r  o r g a n i s a t i o n a l  f ramework  t o  t h e  p a r t i c u l a r  
c o n d i t i o n s  o f  Humes' g r o w th ,  a number o f  c h a r a c t e r i s t i c s  emerge as  
o b v i o u s  p o i n t s  o f  d e p a r t u r e  f o r  f u r t h e r  i n v e s t i g a t i o n .  Hume 
e n t e r p r i s e s  grew as  a r e s u l t  of  m arke t  and p r o d u c t  d i v e r s i f i c a t i o n ,  
a c q u i s i t i o n  and p r o d u c t i v i t y  c hange .  A p a r t  f rom t h e  r a p i d  e x p a n s i o n  o f  
t h e  e a r l y  t w e n t i e s  t h e s e  cha nges  o c c u r r e d  a g a i n s t  a ba c kg round  o f
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stagnant to slowly increasing demand. Initially growth was undertaken 
by introducing a technically superior product (the centrifugally spun 
reinforced concrete pipe) into existing markets throughout Australia. 
Also at this early stage (1920) growth was enhanced by the secret 
acquisition of a Victorian concrete pipe company (Concrete Construction 
Pty Ltd), which was a considerable asset when competing for government 
contracts. When these sources of growth had largely been exhausted, 
W.R. Hume began the production of a related product (the welded steel 
pipe), on the basis of an entirely different technology, in those 
markets where concrete-pipe plants had already been established. This 
gave the firm a full line of products for use in hydraulic, sewerage, 
irrigation, drainage and hydro-electric construction, which enhanced 
the firm’s overall growth prospects (by enabling them to obtain 
contracts which specified pipes from the lowest to the highest 
pressures). Further product diversification was also practised by 
both Hume Pipe and Hume Steel based upon their existing technologies. 
Finally, growth was achieved through increases in productivity which 
resulted from technical improvements (in the absence of economies of 
scale as will be shown in Chapter 6), in existing production processes.
It should be emphasised that these categories are not meant to be 
mutually exclusive. While the discussion has been organised around the 
main characteristics of the firm’s growth, each section will include 
elements of other factors because of the difficulty of isolating them 
in practice and the necessity to achieve continuity. For example under 
the market diversification heading we have examined the entire growth 
of the concrete-pipe business. Although Hume Pipe largely grew by 
expanding its operations into new markets, there was also a growth of 
existing plants in response to an increase in demand or an improvement 
in their competitive position.
Market diversification
Considerable potential for growth existed in the pipe market at 
the beginning of the 1910's for any firm which could provide a strong, 
durable and yet economical pipe. W.Rr Hume became a leading contender 
for this opportunity in 1910 when he developed, as a commercial 
proposition, the centrifugally spun reinforced concrete pipe. As shown 
in Chapter 3 it took Hume a few years to convince public engineers that
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150 ..
Value Added
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Labour
1918/9 20/1 22/3 24/5  26/7 28/9 30/1 32/3 34/5 36/7 38/9
FIG, 4 -3 :  Hume P ipe :  Value Added, C a p i t a l  Stock
and Labour (1938/39 P r i c e s ) ,  
1918/19-1938/39.
Semi- log .  s c a l e .
Sources :  C a l c u l a t e d  from Tab les  A -14,
A -36 , A-41.
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h i s  c o n c r e t e  p i p e  was t h e  p r o d u c t  t h e y  r e q u i r e d ,  b u t  once t h e y  were 
s a t i s f i e d  w i t h  t h e  p i p e ' s  q u a l i t y  t h e  p o t e n t i a l  f o r  e x p a n s i o n  became a 
r e a l i t y .  Hume e x p e r i e n c e d  l i t t l e  e f f e c t i v e  o p p o s i t i o n  i n  i n t r o d u c i n g  
t h i s  m ach ine-m ade  c o n c r e t e  p i p e  i n t o  e x i s t i n g  m a r k e t s  t h r o u g h o u t  
A u s t r a l i a ,  b e c a u s e  o t h e r  p r o d u c t s  w e re  e i t h e r  i n f e r i o r  i n  s t r e n g t h  and 
d u r a b i l i t y  o r  were  more e x p e n s i v e  t o  m a n u f a c t u r e .  T h i s  s e c t i o n  w i l l  
d e a l  w i t h  t h e  g row th  o f  Hume P i p e  u n t i l  1940, wh ich  r e s u l t e d  m a i n l y ,  
a l t h o u g h  n o t  e x c l u s i v e l y ,  f rom t h e  f i r m ' s  e n t r y  i n t o  new m a r k e t s .
By t h e  end of  World War I  f a c t o r i e s ,  i n  a d d i t i o n  t o  t h a t  a t  
Keswick i n  Sou th  A u s t r a l i a ,  had b e e n  e s t a b l i s h e d  ( s e e  F i g u r e  4 -4)  a t  
M a r ib y rn o n g  i n  V i c t o r i a  ( 1 9 1 1 / 1 2 ) ,  Hoba r t  i n  Tasmania  (1916 /1 7)  and 
Home H i l l  i n  Q u e e n s la n d .  E x pa ns ion  of  o u t p u t  on any s c a l e  i n  t h e  p i p e  
i n d u s t r y  mean t  g e o g r a p h i c a l  e x p a n s i o n  b e c a u s e  t h e  A u s t r a l i a n  p i p e  
m a r k e t  was f r a g m e n t e d  due t o  t h e  w i d e l y  s e p a r a t e d  u r b a n  c e n t r e s  and t h e  
h i g h  c o s t  i n v o l v e d  i n  t r a n s p o r t i n g  b u l k y  p r o d u c t s  l i k e  p i p e s .  During  
t h i s  e a r l y  p e r i o d  t h e  f i r m  grew a t  a compound r a t e  of  26 p e r  c e n t  pe r  
annum -  i r r e f u t a b l e  e v i d e n c e  o f  t h e  r e v o l u t i o n a r y  n a t u r e  o f  Hume's 
i n n o v a t i o n .  However ,  t h e  main phase  o f  e x p a n s i o n  o c c u r r e d  d u r i n g  t h e  
im m ed ia te  p o s t  World War I  y e a r s .  As t h i s  c o i n c i d e s  w i t h  t h e  
a v a i l a b i l i t y  o f  d e t a i l e d  a c c o u n t i n g  r e c o r d s ,  t h e  i n t e r w a r  p e r i o d  has  
become t h e  f o c u s  o f  a t t e n t i o n  i n  t h i s  c h a p t e r .
A c t i v i t y  o f  t h e  Hume P i p e  Co. ( A u s t . )  Ltd grew a t  a r a p i d  r a t e  
( 1 1 .6  p e r  c e n t  p e r  annum) d u r i n g  t h e  i n t e r w a r  p e r i o d ,  b e i n g  only  
s l i g h t l y  l e s s  r a p i d  t h a n  t h a t  (1 4 .7  p e r  c e n t  p e r  annum) o f  t h e  Hume 
o r g a n i s a t i o n  a s  a w h o l e .  However ,  t h e  a c t u a l  g rowth  p a t h  o f  t h e  
company d i v e r g e d  m a r k e d ly  from t h e  t r e n d  i m p l i e d  in  t h i s  growth  r a t e .  
R e f e r e n c e  t o  F i g u r e  4 -3  c o n f i r m s  t h i s .  E xpans ion  o c c u r r e d  i n  t h r e e  
main p h a s e s  -  1918 /19 t o  1921 /22 ,  1924/25  to  192 7 /2 8 ,  and 1935/36 t o  
1938/39 -  t h e  f i r s t  two of  which  were f o l l o w e d  by p e r i o d s  of  
s u b s t a n t i a l  c o n t r a c t i o n .
E x p a n s io n ,  1 9 1 8 /1 9 -1 9 2 1 /2 2
Between 1918/19 and 1921/22 t h e  company' s  a c t i v i t y  i n  A u s t r a l i a ^  
i n c r e a s e d  a t  t h e  v e r y  r a p i d  r a t e  o f  7 3 .4  p e r  c e n t  p e r  annum. T h i s
O p e r a t i o n s  w e r e  e x t e n d e d  o v e r s e a s ,  t o  S i n g a p o re  i n  1922 (a  new 
company, t h e  S i n g a p o r e  Hume P i p e  Co. L td  was founded  f o r  t h i s  p u r p o s e )  
and t o  New Z e a la n d  ( b r a n c h e s  of  t h e  p a r e n t  company) i n  1923.
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growth occurred against a background of general post-war optimism, and 
largely consisted of an expansion of activities into new areas. 
Utilising the share capital raised in .1920, factories were constructed 
(see Figure 4-4) for the first time in Western Australia, at Perth and 
Geraldton, at Brisbane in Queensland, and at Cobdogla on the Murray 
River in South Australia. Expansion geographically was more important 
than the growth of existing factories in this period. Only the 
branches in South Australia, Western Australia, and Queensland - the 
regions benefiting from geographical expansion - grew more rapidly 
than the company as a whole; whereas activity in Victoria increased 
slowly, while that in Tasmania actually declined. This type of 
development (market diversification) was consistent with the company's 
policy of stabilising profits by decentralisation. As stated in the 
annual report for 1924:
Your Directors have given full recognition to the fact 
that a wide area of operation must materially assist in 
stabilising profits, and every opportunity has been taken 
to extend the company's business, both as regards the area 
of its operations, and the variety of its products«, 1
The most spectacular development in this period was at Cobdogla,
where a large plant was established (claimed by Humes to be ’the
largest pipe making plant in the world') to fulfil a contract, known as
the Loveday Scheme, received from the South Australian government.
This contract was valued at £258,000 and was the first stage in a
£3,000,000 irrigation scheme being financed by the Irrigation
Department. It was the intention of this government department to
supply irrigation facilities so that the land could be brought into
dried fruit production. By June 1923 this factory had produced a
quarter of a million reinforced cement pipes, ranging in diameter from
4 to 54 inches.
In the early twenties, although the company had extended its
2activities to all States except New South Wales, the main growth
Directors' Report, in Hume Pipe Co. (Aust.) Ltd's Annual Shareholders 
Report, 30 September 1924.
2 In the 1923 Directors' Report was stated: 'Negotiations with the New 
South Wales government... in connection with the working of the Hume 
Patents in that State, have not yet been finalised. Your Directors 
propose to commence business in New South Wales shortly.' Production 
began in that State in 1929/30.
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impetus appeared to have centred on South Australia. This State 
contributed 55.9 per cent of the company’s activity in 1921/22, and in 
view of the South Australian government’s determination to foster the 
dried fruit industry, the future prospects of the company appeared to 
be very favourable.
Less spectacular, although ultimately more rewarding growth was 
taking place in Queensland, Western Australia, and Victoria. In 
Queensland the pattern of development, as illustrated in Figure 4-4, 
was somewhat different to that in the other States. Growth in the 
southern States was mainly centred on a permanent factory located in 
the metropolitan area which provided sustenance to a number of 
temporary (and sometimes a few permanent) rural factories. However, 
because of the scattered seaboard nature of settlement in Queensland, 
a number of important permanent centres of production were established, 
with Brisbane as the largest, Factories came into operation at Home 
Hill during World War I,  ^ in Brisbane in 1920/21, in Townsville in 
1922/23, and Rockhampton in 1924/25, of which all except the first 
became permanent centres of production. Also in 1924/25 a factory 
began production at Toowoomba, but was dismantled at the end of 1926/27.
Production in Western Australia commenced in 1920/21, at East 
Perth on the basis of land, assets, and stock acquired from Monier 
Patent Pty Ltd. In the following year another factory was established 
in Geraldton (300 miles to the north of Perth) to supply pipes under 
contract; it was dismantled (end of 1921/22) once the contract had 
been completed. This pattern continued throughout the interwar period, 
with production being centred on Perth, while from time to time one or 
two rural factories would appear. Similarly, in Victoria the permanent 
production centre was in the capital city. Production first began at 
Maribyrnong in 19.11/12, on a site that had originally been developed by 
the Australian Frozen Meat Export Co. Ltd in the 1870's, and was still 
the main company factory in Victoria in the 1970's. By 1921/22 there
A small typewritten survey of the early history of Hume Pipe Co. for 
advertising purposes, titled 'Important Worldwide Industry Born in 
South Australia' (to be found in the W.R. Hume Private Files, A.N.U. 
32/9/2-5) mentions (p.2) a factory being established in Northern 
Queensland 'where pipes were manufactured up to 8 feet in diameter for 
well linings'.
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were small factories in production at Beaconsfield, Traralgon and 
Mitcham; the latter two ceased production during 1922, and the former 
at the end of the twenties. Tasmania was able to boast of two 
permanent factories, of which the factory at Hobart was the largest, 
having a productive capacity three times that of the establishment at 
Launceston. Also in 1921/22 a very small works was established at 
Devonport (being less than half the size of that at Launceston), which 
continued operations only until 1924/25.
Contraction, 1921/22-1923/24
The rapid expansion of the immediate post-war years gave way to a 
sharp, although short, decline in activity in the early twenties. 
Between 1921/22 and 1923/24, real value added in the process of 
production fell by approximately 30 per cent. This recession in 
activity was mainly the result of unfavourable developments in South 
Australia, and to a lesser extent in Western Australia. In South 
Australia the very basis on which post-war development had taken place 
collapsed during the second half of 1923. At this time the prices of 
dried fruit slumped mitigating against would-be-settlers occupying land 
in the irrigated areas around Cobdogla on the Murray River.
Consequently the South Australian Irrigation Commission discontinued 
its developmental activities in this area. As no further contracts 
were forthcoming from this source, the company was forced to completely 
dismantle its largest factory. Consequently Hume Pipe suffered not 
only a considerable decline in activity, but also in profits as the 
cost of establishment and dismantlement of plant and buildings had to 
be written off the profits made on this contract.
Only the overall expansion of the company’s other branches 
prevented an even greater decline in activity; excepting Western 
Australia, where there was a sharp decline in activity after 1922/23, 
due to a temporary slump in public expenditure. (Recovery of this 
branch in 1924/25 was rapid but incomplete, and it was not until 
1927/28 that the 1922/23 level was again approximated.)
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Expansion and Stagnation, 1924/25-1929/30 (inclusive)
As can be seen from Figure 4-3 a second and less impressive phase 
of expansion began in 1924/25 and continued until 1927/28 at an average 
annual rate of 9 per cent, thereafter declining slightly to the end of 
the twenties. Most of the growth of this period occurred in two years, 
1924/25 and 1927/28 - years when growth in the majority of States 
coincided. The State branch most influential in this period of 
expansion was Victoria. Other States also contributed to the 
expansion - namely Queensland, Western Australia and Tasmania - but 
their contribution was either small (relative to the total) or erratic, 
coinciding only in the two years mentioned. South Australia remained 
the maverick as its growth path fluctuated considerably, falling away 
sharply after 1927/28. In fact only Western Australia continued to 
expand up to the end of the twenties.
In Victoria, one of the few states where public expenditures 
increased rapidly in the second half of the twenties, expansion in 
activity took place at Maribyrnong and also in the rural areas. During 
1922/23 two more factories, both of which were small, commenced 
production, one at Geelong and the other at Ballarat, and were still 
operating an the end of the thirties. Also in this period (as can be 
seen from Figure 4-4) successive waves of small and temporary rural 
plants came into production for the first time at Corryong in 1922/23, 
Apollo Bay, Coleraine, Casterton, Toora, Euroa in 1924/25; Preston and 
Violet Town in 1926/27; Northcote in 1927/28; and Mildura, Echuca, 
Oakleigh, Wodonga, and Croxton in 1929/30. Only those at Croxton and 
Mildura were still in operation at the end of the thirties.
On the other hand, in Queensland little expansion of productive 
capacity occurred, apart from a very gradual increase in capital stock, 
due to a considerable decline in public expenditure after 1924/25 (see 
Table 3-3) , at the three permanent centres of Brisbane, Townsville and 
Rockhampton. Consequently the increase in activity during this period 
was largely based upon a more efficient use of existing resources.
There is little wonder, in view of these developments, that Queensland 
played a minor role in the company's expansion during the twenties.
Production at the Western Australian branch during the mid­
twenties was probably held in check by the decision to change the 
location of the capital city factory. There was certainly no
132
d e f i c i e n c y  i n  p u b l i c  demand, which i n c r e a s e d  r a p i d l y  i n  t h i s  p e r i o d
( se e  T a b l e  3 - 3 ) .  The o l d  p r o d u c t i o n  s i t e  a t  E a s t  P e r t h ,  p u r c h a s e d  from
Monier  P a t e n t  P t y  L t d ,  was t h o u g h t  t o  be  i n a d e q u a t e  f o r  f u t u r e
e x p a n s i o n , ^  and so an a r e a  of  l a n d  was p u r c h a s e d  i n  S u b ia c o .  By
2
1927/28 a l l  p l a n t  had  been  t r a n s f e r r e d  t h e r e  f rom E a s t  P e r t h .  T h i s  
new e s t a b l i s h m e n t  was c o n s i d e r a b l y  l a r g e r  ( a p p r o x i m a te l y  50 p e r  c e n t  i n  
t e rms  o f  c a p i t a l  a s s e t s )  t h a n  t h e  o l d  one ,  making p o s s i b l e  t h e  r a p i d  
e x p a n s i o n  of  a c t i v i t y  be tw een  1927/28 and 1929 /30 .  T h e r e f o r e  i t  was 
n o t  u n t i l  t h e  end o f  t h e  t w e n t i e s  t h a t  any s i g n i f i c a n t  e x p a n s i o n  
o c c u r r e d  i n  W e s t e rn  A u s t r a l i a ,  and what  d i d ,  to o k  p l a c e  i n  t h e  c a p i t a l  
c i t y  f a c t o r y .
I n  Sou th  A u s t r a l i a ,  a c t i v i t y  was f u r t h e r  r e d u c e d  by t h e  t r a n s f e r  
of  e n g i n e e r i n g  o p e r a t i o n s  a t  Keswick a f t e r  1925/26 from Hume P ipe  to  
Hume S t e e l .  T h i s  de ve lopm en t  was p a r t i c u l a r l y  s i g n i f i c a n t  b e c a u s e  
d u r i n g  t h e  f i r s t  h a l f  of  t h e  t w e n t i e s ,  e n g i n e e r i n g  o u t p u t  was a lm o s t  
as i m p o r t a n t  as  p i p e - m a k in g  a t  t h e  Keswick f a c t o r y .  A l l  of  t h e  a s s e t s  
o f  t h i s  e n g i n e e r i n g  d e p a r t m e n t  w ere  t r a n s f e r r e d  t o  t h e  newly formed 
company, Hume S t e e l  L i m i t e d ,  l e a v i n g  Hume P i p e  s p e c i a l i s i n g  s o l e l y  i n  
t h e  cement  p r o d u c t s  and Hume S t e e l  c o n c e n t r a t i n g  upon e n g i n e e r i n g  and 
m e t a l  f a b r i c a t i o n .  T h i s  deve lopment  had  i m p o r t a n t  i m p l i c a t i o n s  f o r  
t h e  South  A u s t r a l i a n  b r a n c h  of  Hume P i p e ,  as had  i t  n o t  b e e n  f o r  t h e  
e s t a b l i s h m e n t  o f  a  p l a n t  a t  P t  A ugus ta  i n  1925/26 and Cape Thevenard  
i n  192 6 /2 7 ,  b o t h  f o r  t h e  p r o d u c t i o n  o f  cement p i p e s  and t h e  cement  
l i n i n g  o f  s t e e l  p i p e s ,  a c t i v i t y  would  have  d e c l i n e d  c o n t i n u o u s l y  a f t e r  
1925 /26 .
I n  c o n c l u s i o n  i t  i s  i n t e r e s t i n g  t o  r e c o r d  t h a t  t h e  meagre 
e x p a n s i o n  o f  t h e  s e c o n d  h a l f  of  t h e  t w e n t i e s  was m a i n ly  b a s e d  upon t h e  
growth  o f  e x i s t i n g  e s t a b l i s h m e n t s ,  w i t h  t h e  e x c e p t i o n  o f  r u r a l  
e x p a n s i o n  i n  V i c t o r i a .  T h i s  c o n t r a s t s  w i t h  t h e  f i r s t  h a l f  o f  t h e  
t w e n t i e s  when t h e  company 's  v e ry  r a p i d  g rowth  was b a s e d  upon m arke t  
d i v e r s i f i c a t i o n .  A d m i t t e d l y  o v e r a l l  demand d e c l i n e d  b e tw een  t h e  two
T h is  d e c i s i o n  was made a t  Head O f f i c e ,  f o l l o w i n g  an i n s p e c t i o n  t o u r  
of  E a s t  P e r t h ,  made by the  G e n e r a l  Manager ,  T .S .  N e t t l e f o l d .  The 
r e p o r t  o f  i n s p e c t i o n ,  d a t e d  1 5 .1 0 .1 9 2 8 ,  A . N . U . , 3 2 / 2 3 / 5 ,  ' P r o g r e s s  
R e p o r t ' .
2
D i s p o s a l  o f  t h e  E a s t  P e r t h  p r o p e r t y  was a s a g a  o f  c o m p l i c a t i o n s ,  and 
i t  was n o t  s o l d  u n t i l  A p r i l  1934.
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p e r i o d s ,  b u t  i t  seems r e a s o n a b l e  t o  c o n c lu d e  t h a t  once a l l  m a r k e t s  had 
b e e n  p e n e t r a t e d  t h e  r a t e  o f  growth  d e c e l e r a t e d  r a p i d l y .
D e p r e s s i o n ,  1930/31 and 1931/32
A s l i g h t  dow n tu rn  i n  t h e  a c t i v i t y  o c c u r r e d  i n  1928/29 and 1929 /30 ,  
however  i t  was n o t  u n t i l  a f t e r  1929/30 t h a t  t h e  s econd  p h a s e  of  
e x p a n s i o n  was t e r m i n a t e d  by w o r l d  d e p r e s s i o n .  Of a l l  t h e  f i r m ’ s 
b r a n c h e s ,  o n l y  W e s t e rn  A u s t r a l i a  and Tasmania  i n c r e a s e d  t h e i r  
a c t i v i t i e s  i n  1 9 2 9 /3 0 ,  wh ich  was i n s u f f i c i e n t  t o  p r e v e n t  a s l i g h t  down­
t u r n  f o r  t h e  company as  a w h o le .  However ,  a l l  b r a n c h e s  e x p e r i e n c e d  a 
c o n s i d e r a b l e  c o n t r a c t i o n  o f  o p e r a t i o n s  a f t e r  1929 /30 ,  and w i t h  t h e  
e x c e p t i o n  o f  New Sou th  Wales which  had  j u s t  come i n t o  p r o d u c t i o n ,  t h e y  
a l l  r e a c h e d  t h e i r  l o w e s t  p o i n t  o f  o p e r a t i o n s  i n  1931/32 .  Between 
1929/30 and 1931/32  t h e  v a l u e  o f  p r o d u c t i o n  f e l l  by 79 .8  p e r  c e n t  t o  a 
l e v e l  co m p a rab le  w i t h  t h a t  i n  1918/19 .
T h e r e f o r e ,  i n  t h e  l a t e  t w e n t i e s ,  up t o  1929 /30 ,  South  A u s t r a l i a  
was t h e  main  r e t a r d i n g  i n f l u e n c e  upon t h e  company’s deve lopm en t .
However ,  a f t e r  1929/30  a l l  S t a t e s  w e re  a f f e c t e d  by t h e  o n s l a u g h t  of  
w o r l d  d e p r e s s i o n ,  w h ic h  l e d  t o  a r e d u c t i o n  o f  i n v e s t m e n t  funds  f o r  
government  ( S t a t e ,  l o c a l ,  and semi)  deve lo pm en t  schem es .
Recovery  and e x p a n s i o n ,  1 932 /33 -1938 /39  ( i n c l u s i v e )
The t h i r d  p e r i o d  o f  r a p i d  i n t e r - w a r  e x p a n s i o n ,  a f t e r  1935 /36 ,  
s u c c e e d e d  a l u r c h i n g  r e c o v e r y  from t h e  1931/32 low p o i n t  of  a c t i v i t y .
The r a t e  o f  e x p a n s i o n  b e tw e e n  1935/36 and end of  t h e  decade  ( 19 .7  p e r  
c e n t  p e r  annum) was h i g h e r  t h a n  t h a t  i n  t h e  mid t o  l a t e  t w e n t i e s  
(9 .0  p e r  c e n t  p e r  annum) ,  b u t  s t i l l  c o n s i d e r a b l y  low er  t h a n  t h a t  of  
t h e  im m ed ia te  p o s t - w a r  p e r i o d  ( 7 3 .4  p e r  c e n t  p e r  annum). As a r e s u l t  
o f  t h i s  t h i r d  p h a s e  o f  e x p a n s i o n ,  r e a l  v a l u e  added i n  t h e  p r o c e s s  of  
p r o d u c t i o n  was 31 .1  p e r  c e n t  h i g h e r  a t  t h e  t e r m i n a t i o n  o f  t h e  t h i r t i e s  
t h a n  i t  h a d  b e e n  a d e c a d e  p r e v i o u s l y .
The c o u r s e s  o f  r e c o v e r y  and e x p a n s i o n  of  m os t  b r a n c h e s  o f  t h e  
company w ere  e r r a t i c  and i n c o m p l e t e .  Only i n  New South Wales and 
Tasm an ia ,  t h o s e  s t a t e s  i n  which  p u b l i c  e x p e n d i t u r e  f u l l y  r e c o v e r e d ,  was 
t h e r e  any s u b s t a n t i a l  e x p a n s i o n  beyond p r e - d e p r e s s i o n  l e v e l s ;  V i c t o r i a  
and Q u e e n s la n d  m e r e ly  r e g a i n e d  them, w h i l e  W e s te rn  A u s t r a l i a  and South 
A u s t r a l i a  f a i l e d  t o  do e ve n  t h i s .  However ,  W e s t e rn  A u s t r a l i a ’ s r e c o v e r y
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i n  t h e  m i d - t h i r t i e s  was i m p o r t a n t  i n  l e a d i n g  t h e  economy o u t  of  
d e p r e s s i o n .
New Sou th  Wales  had  a  d o m in a t i n g  i n f l u e n c e  upon t h e  deve lopmen t  o f  
t h e  company d u r i n g  t h e  t h i r t i e s .  Had i t  n o t  b e e n  f o r  t h e  e x t e n s i o n  of 
a c t i v i t i e s  i n  t h i s  S t a t e ,  p a r t i c u l a r l y  by l o c a l  and sem i -gove rnm en t  
a u t h o r i t i e s ,  t h e  company as  a who le  would n o t  have  s u r p a s s e d  o r  even 
r e a t t a i n e d  i t s  p r e - d e p r e s s i o n  l e v e l  of  p r o d u c t i o n .  P r o d u c t i o n  began  
d u r i n g  1929/30 a t  R o z e l l e ,  a Sydney suburb  which  became t h e  pe rmanen t  
c e n t r e  of  p r o d u c t i o n  f o r  t h e  company i n  t h a t  S t a t e .  The main  
e x t e n s i o n s  t o  c a p a c i t y  w e re  c a r r i e d  ou t  i n  1932/33 and 1933/34 a t  
R o z e l l e ,  and ,  a f t e r  t h e  t r a n s f e r  of  a s s e t s  t o  a new s i t e  a t  Rydalmere,  
i n  1936/37 and 19 3 7 /3 8 .  E xpa n s io n  i n  t h e  r u r a l  a r e a s  o c c u r r e d  i n  a 
number o f  waves  ( s e e  F i g u r e  4 - 4 ) ,  w i t h  f a c t o r i e s  b e i n g  e s t a b l i s h e d  a t  
Tamworth i n  1 9 3 1 /32 ;  Harden  i n  1932 /33 ;  A l b u r y ,  Cowra, Q u i r i n d i ,  and 
W e l l i n g t o n  i n  1933 /34 ;  Wollongong and Corowa i n  1934/35;  L e e t o n ,
Lismore  and Moss V a le  i n  1935 /36 ;  Queanbeyan i n  1936/37 ;  Temora,  
B l a c k h e a t h ,  C o f f s  H a r b o u r ,  West  Wyalong, Yass and Young i n  1937/38 ;  
and N e w c a s t l e ,  Barmedman, G o u lb u r n ,  G r e n f e l l ,  G r a f t o n ,  I n v e r e l l  and 
D o r r ig o  (a  m o b i l e  f a c t o r y )  i n  1938 /39 .  T h i s  p a t t e r n  of  r u r a l  
e x p a n s i o n  was d e t e r m i n e d ,  as  we saw i n  C h a p te r  3 ,  by t h e  e x t e n s i o n  of  
s e w e ra g e  f a c i l i t i e s  t o  t h e s e  r u r a l  towns i n  t h i s  p e r i o d .  Of t h e s e  
r u r a l  f a c t o r i e s  o n ly  Tamworth and Harden  became perm anen t  c e n t r e s ,  t h e  
o t h e r s  r a r e l y  l a s t e d  l o n g e r  t h a n  one o r  two y e a r s .  T h e r e f o r e ,  i n  
1929/30 t o  193 0 /3 1 ,  a l l  p r o d u c t i o n  was c o n c e n t r a t e d  i n  Sydney ( s e e  
T a b l e  4 - 5 ) ,  b u t  by 1938/39 t h i s  had  b e e n  r e d u c e d  t o  37 .3  p e r  c e n t .
T a b l e  4-5
New South  Wales b r a n c h  of  Hume P i p e :
Main f a c t o r y  s a l e s  a s  p e r c e n t a g e  of  t o t a l
1929/30 100.0 1934/35 4 2 .8
1930/31 100 .0 1935/36 56 .3
1931/32 59 .2 1936/37 62.9
1932 /33 6 4 .2 1937/38 4 0 .4
1933/34 55 .3 1938/39 37 .3
SOURCE: C a l c u l a t e d  from m a n u f a c t u r i n g
a c c o u n t s ,  A.N.U. 3 2 / 6 .
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V i c t o r i a n  r e c o v e r y  began  i n  1932/33  due t o  an i n c r e a s e  i n  
p r o d u c t i o n  a t  M aribyrnong  and t h e  b e g i n n i n g  o f  a p e r i o d  o f  r u r a l  
e x p a n s i o n .  F a c t o r i e s  were  e s t a b l i s h e d  a t  B e a u f o r t  i n  1930/31 ;  Leopold  
and T a l b o t  i n  1931 /32 ;  Horsham and Warrnambool i n  1932 /33 ;  Moe and 
D r y s d a l e  i n  1933 /34 ;  W a n g a r a t t a  i n  1934/35 ;  B e n a l l a ,  H a m i l to n  and 
A r a r a t  i n  1936 /37 ;  and Coom ea l l a ,  S h e p p a r t o n  and S o m e r v i l l e  i n  1937 /38 .  
From T a b l e  4-6 i t  can be  s e e n  t h a t  deve lopm en ts  a t  M ar iby rnong  w ere  
more i m p o r t a n t  i n  t h e  r e c o v e r y  d u r i n g  t h e  p e r i o d  1931/32 to  1934/35;  
how ever ,  d u r i n g  t h e  second  h a l f  o f  t h e  t h i r t i e s  r u r a l  e x p a n s i o n  had  a 
g r e a t e r  r e l a t i v e  im pac t  on t h e  growth  o f  t h e  b r a n c h .
T a b le  4-6
V i c t o r i a n  b r a n c h  o f  Hume P i p e  
Main f a c t o r y  s a l e s  as  p e r c e n t a g e  o f  t o t a l
1921/22 46 .6
1922/23 55 .0
1923/24 6 5 .2
1924/25 6 4 .8
1925/26 59 .2
1926/27 62 .9
1927/28 58 .3
1928/29 71 .2
1929/30 72 .3
1930/31 56 .5
1931/32 34 .7
1932/33 44 .9
1933/34 50 .1
1934/35 70 .5
1935/36 N. A.
1936/37 51 .7
1937/38 44 .3
1938/39 53 .4
SOURCE: C a l c u l a t e d  from m a n u f a c t u r i n g
a c c o u n t s ,  A . N . U . , 3 2 / 6 .
The company’ s o p e r a t i o n s  i n  Queens land  w e re  h i g h l y  u n s t a b l e .  
A l th o u g h  t h e  growth t r e n d  i n c r e a s e d  a t  a r a t e  s u f f i c i e n t  t o  j u s t  
r e a t t a i n  p r e - d e p r e s s i o n  l e v e l s  o f  a c t i v i t y  by 1938 /39 ,  t h e  a m p l i t u d e  of 
t h e  f l u c t u a t i o n s  was q u i t e  l a r g e .  T h i s  u n s t a b l e  p a t t e r n  o f  growth  was 
p r o b a b l y  a f u n c t i o n  o f  t h e  t i m i n g  of  c o n t r a c t s  r e c e i v e d  i n  a g e n e r a l  
a tm o s p h e re  of  r e s t r i c t e d  o p p o r t u n i t i e s .  No d o u b t ,  t h e  t i m i n g  of  r u r a l  
e x p a n s i o n  was p a r t  o f  t h i s  u n s t a b l e  s i t u a t i o n .  F a c t o r i e s  w ere  
e s t a b l i s h e d  a t  C a i r n s  i n  1930 /31 ,  Maryborough i n  1931 /32 ,  L ismore  i n  
1 9 32 /33 ,  a t  Mackay i n  1934/35 and B a r c a l d i n e  i n  1936 /37 .  A p a r t  f rom 
Maryborough ,  t h e s e  f a c t o r i e s  w ere  o n ly  i n  o p e r a t i o n  f o r  a few y e a r s .
I n  W e s te rn  A u s t r a l i a ,  r e c o v e r y  began  r a p i d l y  i n  1 9 32 /33 ,  b u t  
f a l t e r e d  i n  t h e  n e x t  y e a r .  F u r t h e r  e x p a n s i o n  i n  1934/35 and 1935/36 
l e d  t o  t h e  a c h ie v e m e n t  o f  a l e v e l  of  a c t i v i t y  which  was 9 1 .1  p e r  c e n t  
o f  t h e  p r e - d e p r e s s i o n  pe a k .  However ,  a c t i v i t y  s t a g n a t e d  i n  t h e
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f o l l o w i n g  y e a r  and t h e n  d e c l i n e d  c o n s i d e r a b l y  d u r i n g  1937/38 and 
1938/39 .  On t h e  one hand ,  t h i s  p a t t e r n  r e f l e c t e d  t h e  e x p e n d i t u r e  of  
government  b o d i e s  on w a t e r  and se w e ra ge  w o r k s ,  p a r t i c u l a r l y  i n  t h e  
g o l d f i e l d  a r e a s ,  and on t h e  o t h e r  t h e  t im in g  o f  r u r a l  e x p a n s i o n ,  which  
was n o t  n e c e s s a r i l y  a f u n c t i o n  o f  government  e x p e n d i t u r e .  For  example ,  
i n  1930/31 a p l a n t  was e s t a b l i s h e d  a t  K a ta n n in g  (on a s c a l e  s i m i l a r  to  
t h a t  a t  T o w n s v i l l e  i n  Queens land )  i n  o r d e r  t o  r e d u c e  p r o d u c t i o n  c o s t s  
i n  r u r a l  a r e a s  so  t h a t  t h e  t h r e a t e n e d  c o m p e t i t i o n  by R o c la  m ig h t  be  
f o r e s t a l l e d . ^  The on ly  o t h e r  Hume P i p e  r u r a l  f a c t o r y  i n  W e s te rn  
A u s t r a l i a  was c o n s t r u c t e d  a t  Northam i n  November 1935 and once t h e  
p a r t i c u l a r  c o n t r a c t  had  be e n  f u l f i l l e d  i n  F e b r u a r y  1937 i t  was 
d i s m a n t l e d .
Sou th  A u s t r a l i a n  r e c o v e r y  was r a p i d  i n  1 932 /33 ,  b u t  a c t i v i t y  
s lumped a g a i n  i n  t h e  two f o l l o w i n g  y e a r s .  Fo r  t h e  r e m a in d e r  of  t h e  
d e c a d e ,  r e c o v e r y  was s low and u n c e r t a i n ,  and f a r  f rom c o m p le te .  I n  
1938/39 r e a l  v a l u e  added was o n l y  5 3 .4  p e r  c e n t  o f  i t s  1927/28  l e v e l ,  
and 30 .5  p e r  c e n t  o f  i t s  1921/22 l e v e l .  On t h e  o t h e r  h a n d ,  i n  
Tasmania  a c t i v i t y  i n c r e a s e d  t o  r e c o r d  l e v e l s  i n  t h e  t h i r t i e s  and 
f a c t o r i e s  began  p r o d u c t i o n  a t  D evonpor t  i n  1 9 31 /32 ,  B u r n i e  i n  1 936 /37 ,  
New N o r f o l k  i n  1937 /38 ,  and Wynyard i n  1938/39.
C o n c l u s io n
The e x t r e m e l y  r a p i d  g rowth  o f  t h e  c o n c r e t e  p i p e  b u s i n e s s  be tw e en  
1910 and t h e  e a r l y  1920 ' s  was b a s e d  upon t h e  i n t r o d u c t i o n  of  t h e  
c e n t r i f u g a l l y  spun c o n c r e t e  p i p e  i n t o  e x i s t i n g  m a r k e t s  t h r o u g h o u t  
A u s t r a l i a .  As t h i s  e x p a n s i o n  o c c u r r e d  f a r  more r a p i d l y  t h a n  t h e  growth  
o f  demand i t  n e c e s s a r i l y  p r o c e e d e d  a t  t h e  expense  o f  o t h e r  p r o d u c e r s  i n  
t h e  m a r k e t .  Had i t  n o t  b e e n  f o r  t h e  r e v o l u t i o n a r y  n a t u r e  b o t h  o f  t h i s  
p i p e  and t h e  p r o c e s s  by which i t  was m a n u f a c t u r e d ,  no f i r m  of  such  
meagre p h y s i c a l  and f i n a n c i a l  r e s o u r c e s  cou ld  have  grown a t  a n y t h i n g  
l i k e  t h i s  r a t e .  I n n o v a t i o n  l a y  a t  t h e  v e r y  c e n t r e  o f  t h e  growth 
p r o c e s s  d u r i n g  t h i s  p e r i o d .  However ,  a f t e r  t h e  e a r l y  t w e n t i e s  
e x p a n s i o n  s lo w e d ,  b e c a u s e  by t h a t  t im e  Hume had  p e n e t r a t e d  a l l  t h e  
' f r e e '  m a r k e t  a r e a s .  I t  was n o t  u n t i l  t h e  p a t e n t  r i g h t s  s o l d  t o  t h e
A .N .U . ,  3 2 / 2 3 / 9 ,  ' P i p e s ' ,  2 2 . 7 . 1 9 3 0 ,  5 . 8 . 1 9 3 0 ,  1 1 . 8 . 1 9 3 0 ,  and 
2 8 .8 . 1 9 3 0 .
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S t a t e  Monier  P i p e  Company e x p i r e d  a t  t h e  end o f  t h e  t w e n t i e s  t h a t  Hume 
P i p e  was a b l e  t o  e s t a b l i s h  a f a c t o r y  i n  Sydney.  T h e r e f o r e  growth  
d u r i n g  t h e  mid t o  l a t e  t w e n t i e s  was s lo w e r  and more c o s t l y ,  i n  te rms  
of  h i g h e r  s e l l i n g  e xpenses  ( s e e  T a b l e  3-16)  and low er  p r i c e s  ( i n  
V i c t o r i a ,  s e e  T a b le  3 - 1 1 ) ,  t h a n  i t  had  b e e n  p r e v i o u s l y  (as we saw i n  
C h a p t e r  3) b e c a u s e  Hume P ip e  came i n t o  c o n f l i c t  w i t h  i t s  most  
e f f i c i e n t  c o m p e t i t o r s .  Growth resumed a g a i n  d u r i n g  t h e  second  h a l f  of  
t h e  t h i r t i e s ,  m a in ly  by a c h i e v i n g  t h e  f u l l  p o t e n t i a l  o f  t h e  New South  
Wales m arke t  wh ich  had  n o t  b e e n  e x p l o i t e d  when d e p r e s s i o n  o c c u r r e d .  
Also  t h e  waves o f  c o n s t r u c t i o n  o f  se w e ra ge  f a c i l i t i e s  i n  t h e  r u r a l  
a r e a s  o f  New South  Wales  and V i c t o r i a  d u r i n g  t h e  t h i r t i e s  p r o v i d e d  
f u r t h e r  s t i m u l i .
P r o d u c t  d i v e r s i f i c a t i o n
Hume e n t e r p r i s e s  p r a c t i s e d  two k i n d s  of p r o d u c t  d i v e r s i f i c a t i o n  
d u r i n g  t h i s  p e r i o d .  The f i r s t  and most  i m p o r t a n t  i n  i t s  impac t  upon 
t h e  f i r m ’s growth  was t h e  p r o d u c t i o n  o f  a r e l a t e d  p r o d u c t ,  t h e  we lded 
s t e e l  p i p e ,  wh ich  was b a s e d  upon an e n t i r e l y  d i f f e r e n t  t e c h n o l o g y  t o  
t h a t  u s e d  by Hume P i p e ,  w h i l e  t h e  o t h e r  i n v o l v e d  t h e  m a n u f a c t u r e  o f  new 
p r o d u c t s  ( o t h e r  t h a n  p i p e s )  u s i n g  e x i s t i n g  o r  s i m i l a r  t e c h n i q u e s .  A 
s tu d y  of  t h e  m a jo r  form of  p r o d u c t  d i v e r s i f i c a t i o n ,  by wh ich  t h e  s t e e l  
p i p e  was i n t r o d u c e d  by t h i s  f i r m  i n t o  t h o s e  m a r k e t s  where  i t  a l r e a d y  
s u p p l i e d  t h e  c o n c r e t e  p i p e ,  i n v o l v e s  an  e x a m i n a t i o n  o f  t h e  growth  of  
Hume S t e e l  L t d ,  which  was formed f o r  t h i s  p u r p o s e .
Hume S t e e l  L td  was i n c o r p o r a t e d  i n  M elbourne  i n  1923 t o  
m a n u f a c t u r e  s t e e l  p i p e s  so t h a t  Hume e n t e r p r i s e s  c o u ld  p r o v i d e  a f u l l ­
l i n e  of  p r o d u c t s . ^ - I t  i s  s i g n i f i c a n t  t h a t  t h i s  d e c i s i o n  was made a t  a 
t im e  when t h e  p o t e n t i a l  f o r  f u r t h e r  m a r k e t  p e n e t r a t i o n  w i t h  t h e  
e x i s t i n g  p r o d u c t  was a p p r o a c h in g  e x h a u s t i o n  -  a t  l e a s t  u n t i l  t h e  New 
South  Wales r o y a l t y  r i g h t s  e x p i r e d  a t  t h e  end o f  t h e  d e c a d e .  As 
W.R. Hume i n s i s t e d  on t h e  c o n t i n u o u s  growth  of  h i s  f i r m  ( t h e  m o t i v e s  
f o r  which  w i l l  be  d i s c u s s e d  i n  C h a p t e r s  5 and 6) i t  i s  d o u b t f u l  t h a t  
t h i s  t im in g  was m e r e ly  c o i n c i d e n t a l .  Had t h e  f i r m  n o t  d i v e r s i f i e d  i t s
A . N . U . , 3 2 / 9 / 1 ,  W.R. Hume/Chairman and D i r e c t o r s ,  Hume P i p e  Company, 
2 O c tobe r  1934,  p . l .
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FIG. 4 - 5 :  Hume S t e e l :  V alue  Added,
C a p i t a l  S to c k  and Labour In p u t  
(1938 /39  P r i c e s ) ,  1 9 2 3 /2 4 -1 9 3 8 /3 9 .
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S o u r c e s :  C a l c u l a t e d  from  T a b le s
A -18, A -39 , A -40.
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p r o d u c t  b a s e ,  o v e r a l l  g rowth  would have  be e n  g r e a t l y  r e t a r d e d  d u r in g  
t h e  mid t o  l a t e  t w e n t i e s ,  f o r  i n  c o n t r a s t  t o  Hume P i p e ,  t h e  new company 
grew r a p i d l y ,  n o t  o n ly  o v e r  t h e s e  y e a r s  b u t  t h r o u g h o u t  t h e  i n t e r w a r  
p e r i o d .  Between 1924 /25 and 1938 /39 Hume S t e e l ’ s v a l u e  added grew a t  a 
compound r a t e  o f  31 .3  p e r  c e n t  p e r  annum, a q u i t e  r e m a r k a b l e  
pe r f o r m a n c e  c o n s i d e r i n g  t h a t  t h e  d e p r e s s i o n  o c c u p ie d  t h e  m id d l e  t h i r d  
o f  t h i s  p e r i o d .  As we can s e e  from F i g u r e  4-5  two main b u r s t s  of  
a c t i v i t y  were  r e s p o n s i b l e  f o r  t h i s  o v e r a l l  g rowth  r a t e ;  t h e  f i r s t  
o c c u r r i n g  d u r i n g  t h e  p e r i o d  t e r m i n a t i n g  i n  1926/27  and t h e  second  a f t e r  
1935 /36 .
E xpans ion  and s t a g n a t i o n ,  1923 /24 -1928 /29
P r o d u c t i o n  commenced i n  V i c t o r i a  (Dynon Road, F o o t s c r a y )  i n  
1923 /24 ,  b a s ed  upon W.R. Hume’s i n v e n t i o n s  f o r  t h e  r o l l i n g  o f  s t e e l  
p l a t e s  and t h e i r  j o i n t i n g  by e l e c t r i c  a r c  w e l d i n g ,  i n  o r d e r  t o  s u p p ly  
s t e e l  p i p e s  t o  t h e  M elbourne  and M e t r o p o l i t a n  Board of  Works.
Throughou t  t h i s  i n i t i a l  p h a s e  o f  e x p a n s i o n ,  o p e r a t i o n s  i n  V i c t o r i a  were  
c o n f i n e d  t o  t h e  F o o t s c r a y  f a c t o r y .  E xpans ion  c o n s i s t e d  of  i n c r e a s i n g  
t h e  p i p e - p r o d u c i n g  f a c i l i t i e s  a t  F o o t s c r a y ,  t o g e t h e r  w i t h  t h e  
e s t a b l i s h m e n t  o f  an e n g i n e e r i n g  d e p a r t m e n t  i n  1925 /26 .  I n i t i a l l y  
e n g i n e e r i n g  a c t i v i t i e s  w e re  c o n f i n e d  t o  m a n u f a c t u r i n g  and r e p a i r i n g  
p l a n t  r e q u i r e d  w i t h i n  t h e  Hume o r g a n i s a t i o n ,  b u t  a f t e r  1928/29 l i m i t e d  
o u t s i d e  e n g i n e e r i n g  c o n t r a c t s  w ere  u n d e r t a k e n .
A second Hume S t e e l  f a c t o r y  was c o n s t r u c t e d  i n  1925 /26 ,  and came 
i n t o  p r o d u c t i o n  i n  t h e  f o l l o w i n g  y e a r ,  a t  Cape T h e v e n a rd ,  Eyres  
P e n i n s u l a ,  i n  o r d e r  t o  s u p p l y  c o n c r e t e - l i n e d  s t e e l  p i p e s  t o  t h e  South 
A u s t r a l i a n  government  f o r  i r r i g a t i o n  p u r p o s e s .  By t h e  second  h a l f  of 
1929 t h e  c o n t r a c t  had b e e n  f u l f i l l e d  and t h e  f a c t o r y  d i s m a n t l e d .  I t  
i s  i n t e r e s t i n g  t o  n o t i c e  t h a t  t h e  u s u a l  de ve lopm en t  p r o c e d u r e  was 
r e v e r s e d  i n  South A u s t r a l i a ,  as p r o d u c t i o n  o f  s t e e l  p i p e s  d i d  n o t  
b e g i n  i n  t h e  c a p i t a l  c i t y  ( a t  Keswick)  u n t i l  1928 /29 .  U s u a l l y  t h e  
c a p i t a l  c i t y  f a c t o r y  was e s t a b l i s h e d  b e f o r e  r u r a l  e x p a n s i o n  was 
u n d e r t a k e n .  In  f a c t ,  p i p e - m a k in g  a c t i v i t y  a t  Keswick was p r e c e d e d  by 
t h e  m a n u f a c t u r e  of  e n g i n e e r e d  p r o d u c t s .  T h i s  came a b o u t  i n  J u l y  1926 
when a l l  e n g i n e e r i n g  a s s e t s  b e l o n g i n g  t o  Hume P i p e  were  t r a n s f e r r e d  t o  
Hume S t e e l .  From t h i s  d a t e  onwards a l l  e n g i n e e r i n g  and m e t a l  
f a b r i c a t i o n  was u n d e r t a k e n  by t h e  l a t t e r  company.
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O v e r a l l  e x p a n s io n  c o n t in u e d  u n t i l  1 9 2 6 /2 7 ,  th e n  s t a g n a t e d ,  m ain ly  
b e c a u s e  o f  t h e  d e c l i n e  i n  a c t i v i t y  i n  S ou th  A u s t r a l i a  a f t e r  t h a t  y e a r .
C o n t r a c t i o n ,  1 9 2 8 /2 9 -1 9 3 0 /3 1
Even th o u g h  t h r e e  new S t a t e  b r a n c h e s  b eg an  o p e r a t i o n s  i n  t h i s  
p e r i o d ,  t h e  l e v e l  o f  a c t i v i t y  o f  th e  company a s  a w ho le  d e c l i n e d  
r a p i d l y .  F a c t o r i e s  came i n t o  p r o d u c t i o n  a t  R o z e l l e  i n  New South W ales , 
and S ub iaco  i n  W e s te rn  A u s t r a l i a  d u r in g  1928 /29 ;  and a t  B r i s b a n e  and 
M aryborough i n  Q u een s lan d  two y e a r s  l a t e r .  The d o m in a t in g  a c t i v i t y  i n  
t h e s e  new ly e s t a b l i s h e d  f a c t o r i e s  was t h e  m a n u f a c tu r e  o f  s t e e l  p i p e s ,  
w i t h  a m inor  o u t p u t  o f  s to v e s  and f e n c e s .  However, t h e  e x p a n s io n  of 
p r o d u c t i o n  i n  1928/29  from t h e s e  newly e s t a b l i s h e d  b ra n c h e s  d id  l i t t l e  
to  a r r e s t  t h e  d e c l i n e  i n  company a c t i v i t y  r e s u l t i n g  from  d e v e lo p m en ts  
i n  Sou th  A u s t r a l i a  and V i c t o r i a .  And i n  t h e  f o l l o w in g  y e a r  t h e  
a c t i v i t y  i n  t h e  new ly  e s t a b l i s h e d  b r a n c h e s  a l s o  d e c l i n e d .  The 
e x p a n s io n  o f  Hume S t e e l  had b e e n  t im ed  m ost u n f o r t u n a t e l y ,  by o c c u r r in g  
a s  i t  d id  on t h e  eve  o f  d e p r e s s i o n .  Y e t ,  a s  w i l l  be  shown, 
d e ve lopm en t i n t o  t h e s e  a r e a s  was im p o r ta n t  f o r  t h e  r e c o v e r y  o f  t h e  
company d u r in g  t h e  t h i r t i e s ,  f o r  i t  was h e r e  t h a t  t h e  m ain  c o n t r a c t s  
w ere  o b t a i n e d .  The o l d e r  b ra n c h e s  found  r e c o v e r y  more d i f f i c u l t .
R e c o v e ry ,  1 9 3 0 /3 1 -1 9 3 3 /3 4
R ecovery  b e g a n  i n  a l l  S t a t e  b r a n c h e s  e x c e p t  New South  Wales 
(w hich  l a g g e d  a y e a r  b e h in d )  i n  1 9 3 1 /32 . W e s te rn  A u s t r a l i a  was t h e  
l e a d e r  i n  t h i s  r e v i v a l  o f  a c t i v i t y  due to  demand g e n e r a t e d  f o r  p ip e ­
l i n e s  by t h e  r e v i v a l  o f  g o ld m in in g  i n  i n l a n d  a r e a s .  Between 1930/31 
and 1935/36 a c t i v i t y  grew v e ry  r a p i d l y  a t  t h e  S ub iaco  f a c t o r y ,  t o  such  
an e x te n d  t h a t  i t  became t h e  m ain  p r o d u c e r  i n  t h e  company. Of t h e  
o t h e r  S t a t e s ,  w h ic h  b eg an  a r e c o v e r y  i n  19 3 1 /3 2 ,  o n ly  S ou th  A u s t r a l i a  
d id  so r a p i d l y .  However, u n f o r t u n a t e l y  f o r  t h e  company, t h i s  r e v i v a l  
a t  Keswick was o n ly  s u s t a i n e d  f o r  two y e a r s ,  a f t e r  w hich  c o n t r a c t i o n  
o c c u r r e d  j u s t  a s  r a p i d l y .  The e x i s t i n g  Q ueens land  f a c t o r i e s  grew 
s t e a d i l y  b e tw e en  1930/31 and 1 9 3 3 /3 4 ,  and w e re  j o i n e d  by th e  
e s t a b l i s h m e n t  o f  a s m a l l  f a c t o r y  a t  C o o l a n g a t t a  i n  19 3 2 /3 3 ,  b u t  a l l  
e x p e r i e n c e d  d e p r e s s e d  c o n d i t i o n s  d u r in g  th e  m i d - t h i r t i e s .  F i n a l l y ,  in  
t h e  c a s e  of  New S ou th  W ales ,  r e c o v e r y  d id  n o t  b e g in  u n t i l  1 9 3 2 /33 , th e n  
i t  p ro ce e d e d  r a p i d l y  d u r in g  t h e  n e x t  y e a r ,  a f t e r  w hich a c t i v i t y
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d e c l i n e d  c o n s i d e r a b l y .  As d i v e r s e  as  t h e  e x p e r i e n c e  o f  r e c o v e r y  was by 
t h e  Hume S t e e l  f a c t o r i e s ,  t h e i r  c o m b i n a t i o n  was a lm o s t  s u f f i c i e n t  t o  
r e g i s t e r  a c om p le te  r e c o v e r y  by 1933/34  f o r  t h e  company as  a whole .
E xpa ns ion ,  1934 /35 -1938 /39
The e x p a n s i o n  o f  t h e  company d u r i n g  t h e  second  h a l f  o f  t h e  t h i r t i e s  
was b o t h  r a p i d  and s t a b l e ,  a t  l e a s t  u n t i l  1936 /37 .  However ,  t h i s  
o v e r a l l  deve lopm en t  was t h e  r e s u l t  o f  t h e  c o i n c i d e n t a l  c o m b i n a t i o n  o f  a 
s e r i e s  of  u n s u s t a i n e d  b u r s t s  of  a c t i v i t y  by t h e  v a r i o u s  S t a t e  b r a n c h e s .  
I n  W e s te rn  A u s t r a l i a  o u t p u t  c o n t i n u e d  t o  expand v e r y  r a p i d l y  u n t i l  
1935 /36;  V i c t o r i a ’s b u r s t  came i n  t h e  p e r i o d  1934/35 t o  1936 /37 ,  South 
A u s t r a l i a ' s  be tween  1934/35  and 1 937 /38 ,  New South  W a le s ’ o v e r  t h e  
y e a r s  1934/35 t o  1936 /37 ,  Q u e e n s l a n d ' s  d u r i n g  1936/37 t o  1937 /38 ,  and 
T a s m a n i a ' s  1935/36 to  1937/38 .  However,  New South  W ale s ,  V i c t o r i a ,  and 
Q u e e ns la nd ,  i n  t h a t  o r d e r ,  were  t h e  most  i n f l u e n t i a l  b r a n c h e s  i n  t h e  
expanding  l e v e l  o f  p r o d u c t i o n  o f  t h i s  p e r i o d .  The New South  Wales 
b r a n c h  e s t a b l i s h e d  new p l a n t s  a t  C a n b e r r a  and G r a f t o n  i n  1935 /36 ,  and 
Rydalmere i n  1936/37 .  Also  i n  V i c t o r i a  e x p a n s i o n  i n t o  n o n - m e t r o p o l i t a n  
a r e a s  to o k  p l a c e  f o r  t h e  f i r s t  t im e  when a f a c t o r y  was e s t a b l i s h e d  a t  
Co lac  i n  1935/36 .  Q u e e n s la n d ,  l i k e w i s e ,  u n d e r t o o k  e x p a n s i o n  of  a 
s p a t i a l  n a t u r e  w i t h  t h e  c o n s t r u c t i o n  o f  s m a l l  s h o r t - l i v e d  f a c t o r i e s  a t  
D a r r a  i n  1936/37 and B a r ro n  F a l l s  i n  19 3 7 /3 8 .  And f i n a l l y  Hume S t e e l  
e x te n d e d  i t s  o p e r a t i o n s  to  Tasmania  to  u n d e r t a k e  l a r g e  c o n t r a c t s  f o r  
t h e  H y d r o - E l e c t r i c  Commission,  w i t h  f a c t o r i e s  coming i n t o  p r o d u c t i o n  a t  
Moonah and T a r r a l e a h  i n  1934/35 and New N o r f o l k  i n  1936 /37 .
C o n c l u s io n
The f i r m  d i v e r s i f i e d  i t s  p r o d u c t  b a s e  by f l o a t i n g  a new company i n  
1923 t o  b e g i n  t h e  m a n u f a c t u r e  o f  s t e e l  p i p e s  u s i n g  an e n t i r e l y  
d i f f e r e n t  t e c h n o l o g y  from t h a t  which  c h a r a c t e r i s e d  t h e i r  e a r l i e r  
a c t i v i t i e s .  Throughou t  t h e  r e m a i n d e r  o f  t h e  i n t e r w a r  p e r i o d  W.R. Hume 
was conc e rne d  w i t h  e s t a b l i s h i n g  s t e e l  p i p e  p l a n t s  i n  t h o s e  m a r k e t s  
where  t h e  Hume o r g a n i s a t i o n  was a l r e a d y  p r o d u c i n g  c o n c r e t e  p i p e s .  
T h e r e f o r e  by t h e  end o f  t h e  t h i r t i e s  e v e ry  A u s t r a l i a n  b r a n c h  was 
p r o d u c i n g  a c om ple te  r a n g e  o f  p i p e s .  A l though  s t e e l  p i p e  p l a n t s  were 
e s t a b l i s h e d  i n  each  A u s t r a l i a n  S t a t e  t h e y  were  o n l y  c o n s t r u c t e d  i n  t h e  
l a r g e r  u r b a n  a r e a s  o r ,  l e s s  f r e q u e n t l y ,  on t h e  s i t e  o f  l a r g e  r u r a l
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p r o j e c t s  ( T a r r a l e a ) . The re  a r e  t h r e e  m ain  r e a s o n s  f o r  t h i s .  I n  t h e  
f i r s t  p l a c e  Hume P i p e  was a b l e  t o  r e d u c e  d i s t r i b u t i o n  c o s t s  i n  r u r a l  
a r e a s  by u s i n g  b u l k y  l o c a l  m a t e r i a l s  ( sand  and a g g r e g a t e ) , w he reas  Hume 
S t e e l ' s  m a jo r  i n p u t  ( s t e e l  p l a t e s )  had t o  be  t r a n s p o r t e d  o v e r l a n d  from 
t h e  n e a r e s t  p o r t .  Secondly  a g r e a t e r  d e g r e e  of  l a b o u r  s k i l l  was 
r e q u i r e d  i n  t h e  m a n u f a c t u r e  o f  s t e e l  a s  compared w i t h  c o n c r e t e  p i p e s ,  
and t h e s e  s k i l l s  w ere  o n ly  t o  be  found  i n  t h e  m a jo r  u r b a n  a r e a s .  In  
c o n t r a s t  Hume P i p e ' s  w o r k f o r c e  was l a r g e l y  composed of  u n s k i l l e d  
l a b o u r ,  t h e  s u p p ly  of  which  was a b u n d a n t l y  a v a i l a b l e  i n  r u r a l  a r e a s  
d u r i n g  t h e  i n t e r w a r  period. '* '  F i n a l l y ,  w h i l e  i t  was p o s s i b l e  t o  p ro d u ce  
c o n c r e t e  p i p e s  e f f i c i e n t l y  on a s m a l l  s c a l e  u s i n g  two o r  t h r e e  men, 
w h ich  was r e q u i r e d  by  t h e  s c a t t e r e d  n a t u r e  o f  r u r a l  m a r k e t s ,  s t e e l
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p i p e s  c o u ld  o n l y  be m a n u f a c t u r e d  p r o f i t a b l y  on a much l a r g e r  s c a l e .  
T h e r e f o r e  Hume S t e e l  c o n f i n e d  i t s  a c t i v i t i e s  t o  t h e  l a r g e r  A u s t r a l i a n  
r e g i o n a l  m a r k e t s .
The second  ty p e  of  p r o d u c t  d i v e r s i f i c a t i o n  i n v o l v e d  t h e  
m a n u f a c t u r e  o f  new p r o d u c t s  b a s e d  upon t h e  same o r  s i m i l a r  t e c h n i q u e s  
used  t o  m a n u f a c t u r e  c o n c r e t e  and s t e e l  p i p e s .  T h i s  c a t e g o r y  i n c l u d e s ,  
i n  a c c o r d a n c e  w i t h  ou r  e a r l i e r  d e f i n i t i o n s ,  o n ly  t h o s e  p r o d u c t s  which 
were  p roduced  f o r  t h e  m ark e t  -  i t  e x c l u d e s  e n g i n e e r i n g  o u t p u t  wh ich  was 
i n t e n d e d  f o r  i n t e r n a l  c o n sum pt ion .  These  a c t i v i t i e s  were  on ly  
s i d e l i n e s  t o  t h e  m a j o r  a c t i v i t i e s  and n e v e r  e x c e e d e d ,  as  can  be  s e e n  
from T a b l e  4 - 7 ,  11 p e r  c e n t  o f  t o t a l  s a l e s .  T h e r e f o r e  t h e y  o n ly  added 
m a r g i n a l l y  to  t h e  f i r m ' s  g row th .
Hume P ip e  m a n u f a c t u r e d  a v a r i e t y  o f  p r o d u c t s  o t h e r  t h a n  p i p e s ,  
i n c l u d i n g  c o n c r e t e  p a v in g  s l a b s ,  s e p t i c  t a n k s ,  b r i d g e  p o s t s ,  
i n c i n e r a t o r s ,  l i g h t i n g  s t a n d a r d s ,  b u i l d i n g  columns and c o n c r e t e  b r i c k s .  
The o n l y  s i g n i f i c a n t  p r o d u c t  was t h e  c o n c r e t e  s l a b  wh ich  was f i r s t  
m a n u f a c t u r e d  by t h e  f i r m  i n  V i c t o r i a  i n  1923/24 and was l a r g e l y  
r e s p o n s i b l e  f o r  t h e  growing  r e l a t i v e  i m p o r t a n c e  o f  ' o t h e r  c o n c r e t e  
p r o d u c t s '  i n  t h e  t w e n t i e s .  However t h e y  w e re  l e s s  i m p o r t a n t  i n  t h e  
growth  o f  t h e  t h i r t i e s .  Hume S t e e l ' s  s i d e l i n e s  ( s t o v e s ,  s t e e l  f e n c i n g ,  
t a n k s ,  and f a b r i c a t e d  s t r u c t u r a l  s t e e l )  w e r e  even  l e s s  i m p o r t a n t  i n
T h i s  i s  d e a l t  w i t h  i n  C h a p te r  8. 
See C h a p t e r  6.
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t h a t  company's  growth  p r o c e s s ,  and w e re  p roduced  m a i n ly  f o r  
c o m p e t i t i v e  p u r p o s e s ,  as  was d e m o n s t r a t e d  i n  C h a p t e r  3.
T a b le  4-7 
Hume e n t e r p r i s e s
P r o d u c t s  o t h e r  t h a n  p i p e s  (and e n g i n e e r i n g )  as  a 
p e r c e n t a g e  o f  t o t a l  s a l e s ,  1921 /22 -1938 /39
O t h e r  c o n c r e t e  
p r o d u c t s
O th e r  m e t a l  
f a b r i c a t i o n T o t a l
1921/22 2 .3 — 2 .3
1922/23 3 .4 - 3 .4
1923/24 4.9 - 4 .9
1924/25 9 . 2 - 9 . 2
1925/26 7 .2 - 7 .2
1926/27 5 .4 - 5 .4
1927/28 6 .2 1.2 7 .4
1928/29 N. A. N.A. N.A.
1929/30 10 .3 0 .4 10 .7
1930/31 9 . 6 0 .7 10 .3
1931/32 7 .6 1.1 8 .7
1932/33 3 .5 1 .3 4 .8
1933/34 3 .2 1.3 4 .5
1934/35 4 .2 1 .6 5 .8
1935/36 4 .9 1 .2 6.1
1936/37 3 .6 1.0 4 .6
1937/38 4 . 0 2 .0 6 .0
1938/39 4 . 8 3 .7 8 .5
SOURCE: C a l c u l a t e d  from m a n u f a c t u r i n g  a c c o u n t s ,  A . N . U . , 3 2 / 6 .
A c q u i s i t i o n
A no the r  s o u r c e  o f  g r o w th ,  which  was q u i t e  i m p o r t a n t  i n  t h e  
imm edia te  p o s t  World War I  y e a r s ,  was t h e  a c q u i s i t i o n  o f  e x i s t i n g  
companies  l e a d i n g  t o  g row th  o f  b o t h  a h o r i z o n t a l  and v e r t i c a l  n a t u r e .  
These  p u r c h a s e s  o c c u r r e d  i n  t h e  two y e a r s  1920 and 1931. I n  1920 Hume 
e n t e r p r i s e s  t o o k  o v e r  two c o m pa n ie s ,  a V i c t o r i a n  c o m p e t i t o r  c a l l e d  
C o n c r e t e  C o n s t r u c t i o n s  P ty  L td  and E . J .  and W.R. Hume's i n d e p e n d e n t  
e n g i n e e r i n g  b u s i n e s s  w h ich  had p r e v i o u s l y  m a n u f a c t u r e d  t h e  f i r m ' s  p l a n t  
and m a c h i n e r y .  F u r t h e r  p u r c h a s e s  were  made i n  1931 d u r i n g  t h e  p r i c e  
war  w i t h  R o c la  b u t  w e re  r e l a t i v e l y  l e s s  i m p o r t a n t  t h a n  t h o s e  o f  1920.
C o n c r e t e  C o n s t r u c t i o n s  P ty  L td  was i n c o r p o r a t e d  i n  Melbourne  i n  
J u l y  1914 by John  Gibson  and John  Monash,  w i t h  a s h a r e  c a p i t a l  of  
£ 1 0 ,0 0 0 ,  o f  wh ich  £ 6 ,000  was f u l l y  p a i d  up .  T h i s  company began
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p r o d u c t i o n  o f  c o n c r e t e  p r o d u c t s  i n  t h e  second  h a l f  of  1914 a t  two 
f a c t o r i e s ,  one i n  Richmond and t h e  o t h e r  a t  P o r t  M e lbourne .  However , 
by 1916 t h e  Richmond f a c t o r y  had c e a s e d  p r o d u c t i o n ,  l e a v i n g  t h e  P o r t  
Melbourne  works as  t h e  company' s  s o l e  e s t a b l i s h m e n t .
Th is  company e n t e r s  ou r  s t o r y  on t h e  27 September  1920 when i t  
became a s u b s i d i a r y  o f  t h e  Hume o r g a n i s a t i o n .  I t s  fo rm e r  owner ,
S i r  John  Monash,  became one o f  Hume P i p e  C o . ( A u s t . )  L t d ' s  f i v e  
d i r e c t o r s .  N a t u r a l l y ,  as  i t  p o s s e s s e d  on ly  one e s t a b l i s h m e n t ,  C o n c r e t e  
C o n s t r u c t i o n s '  a c t i v i t y  had a l i m i t e d  e f f e c t  upon t h a t  o f  t h e  Hume 
o r g a n i s a t i o n  as  a w h o le .  A l s o ,  when examin ing  t h e  deve lopm en t  o f  t h i s  
company, i t  ha s  t o  be  b o r n e  i n  mind t h a t  i t s  main  f u n c t i o n  was t o  
subm i t  t e n d e r s  f o r  c o n t r a c t s ,  a lo n g  w i t h  Hume P i p e ,  i n  o r d e r  to  
i n c r e a s e  t h e  p o s s i b i l i t y  o f  s u c c e s s .  T h i s  was made p o s s i b l e  b e c a u s e  
t h e  ownersh ip  of  C o n c r e t e  C o n s t r u c t i o n s  was n o t  g e n e r a l l y  known. 
C o n s e q u e n t ly  t h e  a t t i t u d e  o f  t h e  Hume o r g a n i s a t i o n  t o  t h i s  company was 
m a in ly  e x p l o i t i v e ;  f o r  example,  a l l  i t s  p r o f i t s  were  p a i d  o u t  i n  
d i v i d e n d s  t o  Hume P i p e .  T h i s  h e l p s  t o  e x p l a i n  i t s  poor  p e r f o r m a n c e  i n  
t h e  t h i r t i e s . ^ - Whi le  a c t i v i t y  a t  t h e  P o r t  M elbourne  f a c t o r y  i n c r e a s e d  
r a p i d l y  be tw een  1920/21 and 1928 /29 ,  i t  d e c l i n e d  t h e r e a f t e r  j u s t  as 
r a p i d l y .  I n  a d d i t i o n  r e c o v e r y  was s low and f a r  f rom c o m p le te  and i n  
1938/39 t h e  l e v e l  o f  r e a l  v a l u e  added was o n ly  3 5 .4  p e r  c e n t  o f  t h a t  
i n  1928 /29 ,  and was l o w e r  t h a n  t h a t  when Hume P i p e  a c q u i r e d  i t .
Also  i n  1920 (May) t h e  f i r m  p u r c h a s e d ,  f o r  a c o n s i d e r a t i o n  of  
1 ,000 £5 s h a r e s ,  t h e  e n g i n e e r i n g  b u s i n e s s  b e l o n g i n g  t o  E . J .  and W.R. 
Hume, which  was l o c a t e d  a t  Keswick ,  South A u s t r a l i a .  Between 1910 and 
1920 t h e  Keswick workshop had s u p p l i e d  Hume Bros Cement I r o n  Co. w i t h  
a l l  i t s  s p e c i a l i s e d  p ip e - m a k in g  m a c h in e r y .  A f t e r  1920 Hume 
e n t e r p r i s e s  m a n u f a c t u r e d  most  o f  t h e i r  own p l a n t  and m ac h in e r y  
r e q u i r e m e n t s  f o r  t h e  p r o d u c t i o n  o f  b o t h  c o n c r e t e  and s t e e l  p i p e s .
I t  i s  i n t e r e s t i n g  t o  n o t e  i n  t h i s  r e g a r d  t h a t  i n  J u n e  1936 a 
'Com par i son  o f  R e s u l t s ,  i f  C o n c r e t e  C o n s t r u c t i o n s  P ty  L td  i s  Not 
O p e r a t i n g ,  and 75 p e r  c e n t  o f  i t s  B u s i n e s s  R e c e iv e d  by Hume P ip e  Co. 
( A u s t . )  L t d '  was c a r r i e d  ou t  by head  o f f i c e ,  b a s e d  upon t h e  y e a r  
1934 /35.  I t  was found  t h a t ,  u s i n g  d i f f e r e n t  p r o f i t  a s s u m p t i o n s ,  a 
s a v in g  would have  b e e n  made ( 4 0 .44  p e r  c e n t  t o  90 p e r  c e n t  o f  c u r r e n t  
e x p e n d i t u r e )  had t h e  P o r t  Melbourne  f a c t o r y  been  c l o s e d .  However,  no 
a t t e m p t  was made t o  s uspend  t h e  o p e r a t i o n s  o f  C o n c r e t e  C o n s t r u c t i o n s ,  
and i t  i s  s t i l l  a s u b s i d i a r y  company of  Humes Ltd  t o d a y .
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T h i s  was d u e ,  on t h e  one h a n d ,  t o  t h e  f a c t  t h a t  W.R. Hume used
m a c h in e r y  o f  h i s  own i n v e n t i o n  and d e s i g n ,  wh ich  he w ishe d  t o  keep
s e c r e t ,  and on t h e  o t h e r ,  t o  t h e  a b s e n c e  o f  s p e c i a l i s e d  e n g i n e e r i n g
w orkshops  i n  A u s t r a l i a  p r o d u c i n g  m ac h in e r y  of  a s i m i l a r  t y p e . ^  The re
a r e  e x c e p t i o n s  t o  t h i s  g e n e r a l i s a t i o n ,  b u t  t h e y  were  s u r p r i s i n g l y  few,
i n c l u d i n g  e l e c t r i c  m o to r s  and g e n e r a t o r s  (m a in ly  of  B r i t i s h  and
American  d e s i g n ,  su c h  as  E n g l i s h  E l e c t r i c ,  Metro V i c k e r s ,  G e n e r a l
E l e c t r i c ,  Siemens and P a r k i n s o n ) ,  s p e c i a l i s e d  e n g i n e e r i n g  m ach inery
such  as  l a t h e s  (main ly  from McPhersons  i n  A u s t r a l i a ) , and c e r t a i n
t y p e s  o f  e l e c t r i c a l  a r c - w e l d i n g  g e n e r a t o r s  ( p u rc h a s e d  from t h e  L i n c o l n
E l e c t r i c  Company, C l e v e l a n d ,  O h io ,  U . S . A . ) .  On t h e  o t h e r  hand t h i s
company was u s i n g  w e l d in g  m ac h in e r y  c o m p l e t e l y  o f  i t s  own d e s i g n  and
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m a n u f a c t u r e  -  t h e  s o -c a l l e d  ’W a l l y b o b ' w e l d e r .  A l though  t h e y  d i d  no t  
m a n u f a c t u r e  a l l  t h e i r  own m ac h in e ry  th e y  d i d  r e p a i r  and r e p l a c e  most  o f  
i t .
A p a r t  f rom s u p p l y i n g  t h e i r  own n e e d s ,  t h e  Hume e n g i n e e r i n g  
w orkshops  a l s o  u n d e r t o o k  some s m a l l  l o c a l  j o b s ,  m a n u f a c t u r e d  p l a n t  and 
m a c h i n e r y  f o r  t h e i r  f a c t o r i e s  i n  New Ze a la nd  and S i n g a p o r e ,  and 
e x p o r t e d  a l i m i t e d  amount  t o  c o u n t r i e s  such  a s  South A f r i c a ,  I n d i a ,  
J a p a n ,  U.K.  and t h e  U.S .A.  I t  i s  n o t  p o s s i b l e  t o  c a t e g o r i s e  
e n g i n e e r i n g  s a l e s  a c c o r d i n g  t o  d e s t i n a t i o n ,  b u t  T a b l e  4-8  g i v e s  an 
i n d i c a t i o n  o f  t h e  o r g a n i s a t i o n ’ s s e l f - s u f f i c i e n c y .  Fo r  t h e  p e r i o d  
1921/22  t o  1938/39 Hume e n t e r p r i s e s '  e x p e n d i t u r e  on p l a n t  and m ach inery  
amounted t o  £ 4 0 7 ,2 1 2 ,  w h i l e  t h e i r  e n g i n e e r i n g  s a l e s  w e re  v a l u e d  a t  
£ 5 4 2 ,3 5 5 .  T h e r e f o r e  d u r i n g  t h e  i n t e r w a r  p e r i o d  t h e y  p roduce d  £135 ,143  
( o r  o n e - t h i r d )  i n  e x c e s s  o f  t h e i r  t o t a l  A u s t r a l i a n  r e q u i r e m e n t s .  As 
t h e y  p u r c h a s e d  a (unknowable)  p a r t  o f  t h e i r  p l a n t  and m a c h i n e r y ,  t h e  
above  f i g u r e  i s  a c o n s e r v a t i v e  e s t i m a t e  of  t h e i r  e x p o r t  o f  m ach inery  
o v e r s e a s .
The Keswick workshop was t h e  f i r m ' s  o n ly  e n g i n e e r i n g  e s t a b l i s h m e n t  
u n t i l  1925 when a second  p l a n t  was i n s t a l l e d  a t  F o o t s c r a y  p a r t l y  on t h e  
b a s i s  o f  a s s e t s  t r a n s f e r r e d  from A d e l a i d e .  T h i s  was p a r t  o f  t h e  move 
t o  s h i f t  t h e  f i r m ' s  c e n t r e  o f  o p e r a t i o n s  from A d e l a i d e  t o  M e lbourne .
See Hume P ip e  D i r e c t o r s '  R e p o r t ,  y e a r  ended 30 J u n e  1922,  p . l .  
See C h a p t e r  5.
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T a b l e  4 -8  
Hume e n t e r p r i s e s
S a l e s  of  e n g i n e e r i n g  w orkshops  and e x p e n d i t u r e s  
on p l a n t  and m a c h ine ry*
S a l e s  f rom 
e n g i n e e r i n g  
workshops  
(£)
E x p e n d i t u r e  
on p l a n t  and 
m ach inery  
(£)
S a l e s  as  % of  
e x p e n d i t u r e
Excess  o f  
s a l e s  ove r  
e x p e n d i t u r e  
(£)
1921/22 45 ,5 25 78,766 57 .8 - 3 3 ,2 4 1
1922/23 22,415 11 ,682 191.9 10,733
1923/24 33 ,506 - 2 , 7 5 2 36,258
1924/25 30 ,913 18,931 163.3 11,982
1925/26 32,666 35,040 9 3 .2 - 2 , 3 7 4
1926/27 24,627 13,591 181.2 11,036
1927/28 30,725 16,422 187.1 14,303
1928/29 N. A. 33 ,311 N.A. N.A.
1929/30 27,987 4 0 ,920 68 .4 - 1 2 ,9 3 3
1930/31 14,634 17,755 82 .4 - 3 , 1 2 1
1931/32 14,534 18,155 80 .1 - 3 , 6 2 1
1932/33 19,285 14,229 135.5 5 ,056
1933/34 26,601 10,599 251 .0 16,002
1934/35 31,211 16,783 186.0 14,428
1935/36 40 ,406 23,629 171.0 16,777
1936/37 57,223 40,040 142.9 17,183
1937/38 48,177 39,016 123.5 9 ,161
1938/39 41 ,9 20 14,406 291.0 27,514
1921 /22- 1938/39 542,355 407 ,212 133.2 135,143
* Some of  t h e s e  t o t a l s  i n c l u d e  i n t e r n a l  ' s a l e s ’ .
SOURCE: C a l c u l a t e d  from m a n u f a c t u r i n g  a c c o u n t s ,  A .N .U . ,  3 2 / 6 .
D ur ing  t h e  t h i r t i e s  t h e  F o o t s c r a y  workshop to o k  t h e  l e a d ,  as  can be  
s e e n  from T a b le  4 - 9 ,  and c o n c e n t r a t e d  on b o t h  m e c h a n i c a l  and e l e c t r i c a l  
e n g i n e e r i n g .  A nother  p l a n t  was d e v e lo p e d  a t  S u b i a c o ,  W es te rn  
A u s t r a l i a ,  b e c a u s e  o f  t h a t  b r a n c h ' s  i s o l a t i o n  and t h e  h i g h  f r e i g h t  
c o s t s  i n v o l v e d  i n  t r a n s p o r t i n g  p l a n t  and m ac h in e ry  t o  W e s te rn  
A u s t r a l i a .  However i n  c o n t r a s t  t o  t h e  p l a n t  a t  F o o t s c r a y ,  t h o s e  a t  
Keswick and Subiaco  s p e c i a l i s e d  i n  m e c h a n i c a l  e n g i n e e r i n g .
D ur ing  t h e  i n t e r w a r  p e r i o d  t h e  f i r m ' s  e n g i n e e r i n g  a c t i v i t i e s  d i d  
n o t  d e v e lo p  v e r y  g r e a t l y ,  as  can  be  s e e n  from T a b le  4 - 9 ,  b e c a u s e  
t h e i r  o u t p u t  was m a i n ly  g e a r e d  t o  t h e  e x p a n s i o n  o f  t h e  Hume 
o r g a n i s a t i o n  i n  A u s t r a l i a ,  New Z e a l a n d ,  and South  E a s t  A s i a .  No l a r g e  
s c a l e  e f f o r t  was made t o  c a t e r  f o r  t h e  l o c a l  demand f o r  g e n e r a l  
e n g i n e e r e d  p r o d u c t s .  T h e r e f o r e  t h e  growth  of  e n g i n e e r i n g  a c t i v i t i e s
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r e f l e c t e d  t h e  f i r m ' s  i n v e s t m e n t  i n  f i x e d  a s s e t s  i n  t h e i r  A u s t r a l a s i a n  
f a c t o r i e s .
T a b le  4-9
Hume e n t e r p r i s e s ,  e n g i n e e r i n g  s a l e s
( £ )
1 9 2 1 /22 -1938 /39
V ic . S . A. W. A. N.S.W. Q l d . T o t a l
1921/22 _ 4 5 ,525 — — _ 45,525
1922/23 - 22,415 - - - 22 ,415
1923/24 - 33,506 - - - 33,506
1924/25 - 30 ,9 13 - - - 30 ,913
1925/26 8,751 23,915 - - - 32,666-
1926/27 12,080 12,547 - - - 24,627
1927/28 18,494 12,231 - - - 30 ,725
1928/29 N.A. 21 ,708 171 - - N.A.
1929/30 13,225 19 ,568 780 - - 27,987
1930/31 9 ,127 3 ,471 1,991 - 45 14,634
1931/32 12 ,188 1,865 457 11 13 14,534
1932/33 10 ,858 5 ,677 2 ,696 17 37 19,285
1933/34 12,975 8,479 4 ,684 463 - 26,601
1934/35 15,626 8 ,804 5,601 1,180 - 31,211
1935/36 19,421 13,982 5 ,620 1,383 - 40 ,406
1936/37 32,228 14,183 6 ,792 4 ,020 - 57 ,223
1937/38 16,917 15,995 13,520 1,745 - 48 ,177
1938/39 16,709 13,407 11,399 405 - 41 ,920
SOURCE: M a n u f a c t u r i n g  a c c o u n t s , A . N . U . , 3 2 / 6 .
Dur ing  t h e  d e p r e s s i o n  and p r i c e  war  o f  t h e  e a r l y  t h i r t i e s  two
s m a l l  c o n c r e t e  p i p e  companies  were  f o r c e d  i n t o  b a n k r u p t c y  and w ere
p u r c h a s e d  by Hume P i p e .  F ixe d  a s s e t s  t o t a l l i n g  £ 1 ,7 1 5  were  t a k e n  o v e r
i n  May 1931 from t h e  A u s t r a l i a n  C o n c r e t e  P i p e  Co. L td  (owned by
H e r b e r t  T a y l o r )  which  o p e r a t e d  a t  T a l b o t  i n  V i c t o r i a . ^  Then i n  Augus t
Hume P ip e  p a id  £ 1 ,3 2 6  f o r  t h e  f i x e d  a s s e t s  (which t h e y  had p r i v a t e l y
2
v a l u e d  a t  £ 2 ,1 4 5 )  of  C o n s o l i d a t e d  C o n c r e t e  Co. L t d .  T h i s  company had 
b r a n c h e s  i n  Sydney,  Melbourne  ( M a r ib y r n o n g ) , B r i s b a n e  and H o b a r t .
While  t h e  a d d i t i o n  o f  t h e s e  a s s e t s  made l i t t l e  d i f f e r e n c e  t o  t h e  
imm edia te  g rowth  of  t h e  f i r m ,  i t  d i d  remove t h e  i r r i t a t i o n  of  t h e i r  
c o m p e t i t i o n .
A . N . U . , 3 2 / 3 / 1 0 9 / 2 .  
2 A . N . U . , 3 2 / 3 / 1 0 9 / 3 .
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I n d e x ,
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FIG. 4 - 6 :  Hume P i p e ,  In d e x e s  o f  V alue  Added,
I n p u t ,  and P r o d u c t i v i t y ,  
1 9 1 8 /1 9 -1 9 3 8 /3 9 .
S e m i- lo g .  s c a l e .
S o u rc e :  T a b le  4 -1 0 .
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P r o d u c t i v i t y  change
A l th o u g h  t h e  c a t e g o r i e s  d i s c u s s e d  i n  t h e  above pages  a c c o u n te d  f o r  
a p p r o x i m a t e l y  t h r e e - q u a r t e r s  o f  t h e  f i r m ’ s growth  d u r i n g  t h e  i n t e r w a r  
p e r i o d ,  changes  i n  p r o d u c t i v i t y  p l a y e d  an i m p o r t a n t  r o l e  n o t  on ly  
d i r e c t l y  i n  i n c r e a s i n g  o u t p u t  p e r  u n i t  o f  i n p u t ,  b u t  a l s o  by e n a b l i n g  
t h e  f i r m  t o  grow a t  t h e  e xpense  o f  i t s  c o m p e t i t o r s .  I n  a d d i t i o n  t h e  
i m p o r t a n c e  o f  p r o d u c t i v i t y  change i n  t h e  growth  o f  t h e  two main 
companies  was somewhat g r e a t e r  t h a n  t h e  f i r m  a v e r a g e  -  b e i n g  32 .3  p e r  
c e n t  f o r  Hume P i p e  and 33 .8  p e r  c e n t  f o r  Hume S t e e l .  I t  was t h e  poor  
p r o d u c t i v i t y  p e r f o r m a n c e  of  C o n c r e t e  C o n s t r u c t i o n s  which  k e p t  t h e  f i r m  
a v e r a g e  down to  25 .6  p e r  c e n t .  N a t u r a l l y  t h e  r e l a t i v e  c o n t r i b u t i o n  of  
p r o d u c t i v i t y  change  t o  t h e  g rowth  p r o c e s s  v a r i e d  from p e r i o d  t o  p e r i o d ,  
d e p e n d in g  upon t h e  d e g r e e  of  b o t h  m a r k e t  and p r o d u c t  d i v e r s i f i c a t i o n .
To o u t l i n e  t h e  main  c h a r a c t e r i s t i c s  o f  p r o d u c t i v i t y  change  a 
s t a t i s t i c a l  s u rv e y  w i l l  be  made o f  t h e  p e r f o r m a n c e  of  t h e  two main 
com p a n ie s .  I n  t h e  a b s e n c e  o f  economies of  s c a l e  i n  t h e  p i p e  i n d u s t r y ,  
which  has  be e n  f u l l y  d i s c u s s e d  i n  C h a p t e r  6 ,  t h e s e  c h a r a c t e r i s t i c s  a r e  
a l s o  r e l e v a n t  to  t e c h n o l o g i c a l  c h a n g e ,  wh ich  i s  t h e  s u b j e c t  o f  t h e  
f o l l o w i n g  c h a p t e r .
I n  t h e  c a s e  o f  Hume P ip e  d u r i n g  t h e  i n t e r w a r  p e r i o d  (as  a l r e a d y  
s t a t e d  and shown i n  T a b le  4 -10)  p r o d u c t i v i t y  change  a c c o u n t e d  f o r  
32 .3  p e r  c e n t  o f  t h e  growth  i n  v a l u e  added w h i l e  f a c t o r  i n p u t s  ( c a p i t a l  
4 9 . 0  p e r  c e n t ,  l a b o u r  16 .4  p e r  c e n t ,  and l a n d  2 .4  p e r  c e n t )  a c c o u n t e d  
f o r  t h e  r e m a i n d e r .  T u rn in g  ou r  a t t e n t i o n  from t h e  e n t i r e  i n t e r w a r  
p e r i o d  t o  t h e  main  s t a g e s  o f  growth  i t  was d i s c o v e r e d  t h a t  o n ly  i n  t h e  
im m edia te  p o s t - w a r  y e a r s  d i d  t h e  i n c r e a s e s  i n  f a c t o r  i n p u t s  p l a y  a m ajo r  
r o l e  i n  t h e  growth  o f  t h e  company. Between 1918/19 and 1921/22 
a p p r o x i m a t e l y  36 .1  p e r  c e n t  o f  t h e  i n c r e a s e d  a c t i v i t y  was due t o  
p r o d u c t i v i t y  g a i n s ,  w h i l e  o v e r  t h e  y e a r s  1921/22 to  1927/28  i t  a c c o u n t e d  
f o r  9 7 .6  p e r  c e n t ,  and was s t i l l  a s  h i g h  as  66 .9  p e r  c e n t  i n  t h e  p e r i o d  
1935/36  t o  1938 /39 .  The i m p l i c a t i o n  o f  t h e s e  r e s u l t s  i s  t h a t  t h e  
i m p o r t a n c e  o f  p r o d u c t i v i t y  change was i n v e r s e l y  r e l a t e d  t o  t h e  r a t e  of  
g ro w th .  Or l o o k i n g  a t  i t  a n o t h e r  way r a p i d  e x p a n s i o n  was on ly  a c h i e v e d  
when o t h e r  s o u r c e s  o f  g row th ,  such  a s  m ark e t  and p r o d u c t  d i v e r s i f i c a t i o n  
( i n  t h a t  o r d e r ) ,  were p u r s u e d .
More s p e c i f i c a l l y ,  o u t p u t  p e r  u n i t  of  i n p u t  i n c r e a s e d  d u r i n g  t h e  
i n t e r w a r  p e r i o d ,  as  can  be  s e e n  from T a b le  4-10 and F i g u r e  4 - 6 ,  a t  t h e
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r a t e  of  3 . 6 4  p e r  c e n t  p e r  annum. T h i s  r a t e  i s  a lm o s t  i d e n t i c a l  t o  t h a t  
( 3 .6 7  p e r  c e n t  p e r  annum) f o r  t h e  Hume o r g a n i s a t i o n  as  a w h o le .  Most 
o f  t h e s e  p r o d u c t i v i t y  g a in s  w ere  made i n  t h e  f o l l o w i n g  p e r i o d s :  1918/19 
t o  1921/22  ( 2 3 . 0  p e r  c e n t  p e r  annum),  1921/22 t o  1927/28 ( 4 .4  p e r  c e n t  
p e r  annum),  and 1935/36 t o  1938/39 (1 2 .6 8  p e r  c e n t  p e r  annum). I n  t h e  
f i r s t  p e r i o d  m os t  o f  t h e  f i r m ’s p r o d u c t i v i t y  i n c r e a s e  o c c u r r e d  i n  
V i c t o r i a  and Q u e e n s l a n d ,  where  t h e r e  had  b e e n  a s im u l t a n e o u s  i n c r e a s e  
i n  t h e i r  c a p i t a l / l a b o u r  r a t i o s .  T h i s  s i t u a t i o n  changed  d u r i n g  t h e  
s e cond  p e r i o d  w i t h  Sou th  A u s t r a l i a ,  Tasman ia ,  V i c t o r i a  and W este rn  
A u s t r a l i a  r e c o r d i n g  t h e  most  s i g n i f i c a n t  g a i n s  above t h e  1921/22 l e v e l .  
T h e re  was a s l i g h t  l o s s  i n c u r r e d  i n  Q u e e n s la n d .  The t h i r d  p e r i o d ,  
d u r i n g  t h e  s e c o n d  h a l f  of  t h e  t h i r t i e s ,  was a t im e  of  r e a d j u s t m e n t  to  
more no rm a l  o p e r a t i n g  c o n d i t i o n s .  Tha t  i s ,  m ac h in e ry  and equipment  
were  b r o u g h t  i n t o  f u l l  u se  and o p e r a t e d  t o g e t h e r  w i t h  t h e  a p p r o p r i a t e ­
s i z e d  l a b o u r  f o r c e .  C o n s e q u e n t l y  p r o d u c t i v i t y  l e v e l s  a d j u s t e d  
t h e m s e lv e s  i n  a p a r a l l e l  f a s h i o n .  Although  t h e  p r o d u c t i v i t y  f o r  t h e
T a b le  4-10
Hume P i p e  Co. ( A u s t . )  L td
I n p u t s ,  o u t p u t ,  and p r o d u c t i v i t y  i n d e x e s ,  1918 /19-1938 /39
Labour
I n p u t s
Land C a p i t a l Combined
Value
added
A r i t h m e t i c
p r o d u c t i v i t y
1918/19 326 137 120 230 112 498
1919/20 N. A. N. A. N. A. N. A. N.A. N.A.
1920/21 N. A. N. A. N. A. N. A. N. A. N.A.
1921/22 787 752 463 642 584 910
1922/23 732 770 499 629 523 832
1923/24 647 787 473 573 408 712
1924/25 639 780 502 581 589 1013
1925/26 706 801 542 635 612 964
1926/27 677 776 557 626 564 900
1927/28 698 780 577 646 763 1181
1928/29 670 825 609 647 703 1087
1929/30 703 910 715 714 663 930
1930/31 440 931 759 595 238 399
1931/32 354 936 782 559 134 240
1932/33 577 9 50 79 8 685 348 508
1933/34 69 8 990 822 761 309 406
1934/35 719 9 70 844 781 535 684
1935/36 813 954 850 833 582 699
1936/37 827 1078 906 868 845 973
1937/38 946 1036 9 79 963 914 949
1938/39 1000 1000 1000 1000 1000 1000
SOURCE: See Appendix  IV.
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FIG. 4 - 7 :  Hume S t e e l ,  In d e x e s  o f  V a lue  Added,
I n p u t ,  and P r o d u c t i v i t y ,  
1 9 2 3 /2 4 -1 9 3 8 /3 9 .
S e m i- lo g .  s c a l e .
S o u rc e :  T a b le  4 -1 1 .
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whole  f i r m  s u r p a s s e d  t h a t  e x i s t i n g  i n  1918 /19 ,  i t  d i d  n o t  r e a t t a i n  t h e  
peak  l e v e l  o f  t h e  l a t e  t w e n t i e s .  Th is  i s  u n d e r s t a n d a b l e  as  t h e  w ork ing  
o r d e r  o f  m a c h i n e r y  was i m p a i r e d  d u r i n g  t h e  d e p r e s s i o n  u n d e r  t h e  
s t r i n g e n t  economy m ea s u res  c a r r i e d  o u t  i n  t h o s e  y e a r s .  Only t h e  New 
South  Wales  b r a n c h ,  wh ich  d i d  n o t  s u f f e r  p a r t i c u l a r l y  d u r i n g  t h e  
d e p r e s s i o n ,  e x p e r i e n c e d  i m p o r t a n t  p r o d u c t i v i t y  g a i n s .
T a b le  4-11 
Hume S t e e l  L td
I n p u t s ,  o u t p u t ,  and p r o d u c t i v i t y  i n d e x e s ,  1923 /24 -1938 /39
I n p u t s Value
added
A r i t h m e t i c
p r o d u c t i v i t yLabour Land C a p i t a l  Combined
1923 /24 34 33 27 31 - 5 -170
1924/25 71 45 101 84 22 267
1925/26 267 42 234 247 170 687
1926/27 690 569 280 504 632 1253
1927/28 564 535 295 444 546 1232
1928/29 678 630 505 600 565 943
1929/30 410 637 523 466 291 625
1930/31 198 670 569 404 88 233
1931/32 328 556 622 464 207 446
1932/33 425 584 656 532 292 549
1933/34 653 759 670 663 515 776
1934/35 526 894 714 619 367 593
1935/36 814 924 826 823 749 912
1936/37 1320 1202 919 1138 1567 1377
1937/38 1101 816 967 1034 1347 1303
1938/39 1000 1000 1000 1000 1000 1000
SOURCE: See Appendix  IV
In t h e  c a s e  of  Hume S t e e l ,  as  can be s e e n  from T a b l e  4-11  and
F i g u r e  4- 7 ,  v a l u e  added i n c r e a s e d b e tw een 1924/25 and 1938/39 a t  a
r a t e  o f 31 .3 4  p e r  c e n t  p e r  annum. On t h e o t h e r  hand t o t a l f a c t o r
i n p u t  grew a t  t h e  a v e r a g e  a n n u a l r a t e of  19. 35 p e r c e n t , c o n t r i b u t i n g
6 6 .2  p e r c e n t  ( c a p i t a l  23 .1  p e r  c e n t , l a b o u r  40 .1 p e r  c e n t , l a n d  3 .0
p e r  c e n t )  t o  t h e  growth i n  a c t i v i t y ;  w h i l e  o u t p u t p e r  u n i t o f  i n p u t
grew a t t h e  r a t e  of  9 .89 p e r  c e n t p e r annum, and t h u s  a c c o u n t e d  f o r
3 3 .8  p e r c e n t  o f  g row th . T h e r e f o r e , p r o d u c t i v i t y g a in s p l a y e d  a
s i m i l a r r o l e  i n  t h e  growth  of  Hume S t e e l t o  t h a t i n  t h e deve lopm ent
Hume P i p e ,  b u t ,  i n  c o n t r a s t ,  i n v e s t m e n t  was f a r  l e s s  i m p o r t a n t .  I t  can 
be  s e e n  i n  T a b l e  4-11 t h a t  p r o d u c t i v i t y  i n c r e a s e d  v e r y  r a p i d l y  d u r in g  
t h e  i n t e r w a r  p e r i o d  ( 9 .8 9  p e r  c e n t  p e r  annum),  b o t h  i n  c om pa r i son  w i t h
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Hume Pipe (3.64 per cent per annum) and with the expansion of total 
factor input (19.35 per cent per annum). The major gains in 
productivity here recorded were made in the periods 1924/25 to 
1926/27, mainly due to developments in South Australia; and 1935/36 to 
1937/38, resulting from expansion in New South Wales, Western Australia 
and Queensland.
Table 4-12 
Hume Pipe
Capital/labour ratios, 1918/19-1938/39 
(1938/39 prices)
Vic. S. A. Qld. W.A. Tas . N.S.W. Total
1918/19 2.81 3.06 0.88 _ 0.81 — 1.59
1919/20 N. A. N.A. N.A. - N.A. - N.A.
1920/21 N.A. N.A. N.A. N.A. N.A. - N.A.
1921/22 2.46 2.82 1.81 1.93 1.92 - 2.54
1922/23 2.96 3.33 2.22 1.90 2.47 - 2.94
1923/24 2.75 4.15 2.50 2.97 2.78 - 3.16
1924/25 3.14 4.01 3.08 3.32 2.91 - 3.39
1925/26 3.09 3.49 3.18 3.75 3.32 - 3.31
1926/27 2.79 5.26 3.08 4.06 3.56 - 3.55
1927/28 2.81 6.07 3.40 2.79 3.74 - 3.57
1928/29 3.62 5.60 3.73 3.01 3.25 - 3.92
1929/30 4.17 7.43 4.19 3.02 3.75 2.21 4.40
1930/31 6.54 23.94 5.41 6.89 4.95 3.95 7.44
1931/32 9.00 36.19 8.81 7.79 4.54 3.60 9.53
1932/33 6.70 15.50 4.97 4.84 2.94 2.87 5.97
1933/34 5.53 16.50 5.05 4.36 4.07 2.04 5.09
1934/35 7.44 19.33 4.26 4.02 5.11 1.74 5.07
1935/36 5.82 16.68 4.52 3.28 4.49 1.61 4.51
1936/37 5.36 14.31 4.14 5.15 2.99 2.40 4.73
1937/38 5.23 13.50 4.82 7.47 2.84 1.95 4.47
1938/39 4.44 11.71 4.54 5.79 2.74 2.35 4.32
SOURCE: See Appendix IV.
What were the main characteristics of the changes in productivity? 
An examination of factor substitution during the interwar period 
reveals some interesting results. In the case of Hume Pipe, production 
became more capital intensive during this period, with the capital/ 
labour ratio (see Table 4-12) increasing by a multiple of 2.7, from 
1.59 in 1918/19 to 4.32 in 1938/39. Increased capitalisation occurred 
mainly in two bursts; the most rapid being in the period 1918/19 to 
1921/22, and the other, slower but just as significant, during the 
twenties. Embodied production techniques in the late thirties, once
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Table 4-13 
Hume Steel
Capital/labour ratios, 1923/24-1938/39 
(1938/39 prices)
Vic. S. A. W. A. Qld. Tas . N.S.W. Total
1923/24 2.42 _ — — _ — 2.42
1924/25 4.25 - - - - - 4.25
1925/26 1.48 17.68 - - - - 2.64
1926/27 1.24 1.21 - - - - 1.22
1927/28 2.09 1.09 - - - - 1.58
1928/29 1.78 1.99 3.57 - - 3.91 2.25
1929/30 3.50 2.28 6.05 - - 12.23 3.85
1930/31 6.52 40.22 10.84 3.73 — 10.85 8.67
1931/32 4.90 8.28 4.14 3.80 - 17.56 5.72
1932/33 4.97 3.48 5.39 3.84 - 6.17 4.65
1933/34 5.40 3.87 1.78 2.78 - 2.17 3.09
1934/35 4.40 5.84 2.30 18.95 - 3.78 4.09
1935/36 3.50 4.16 1.67 11.60 6.42 2.57 3.06
1936/37 2.29 1.96 2.97 145.77 0.95 1.92 2.10
1937/38 3.59 2.30 3.71 3.86 1.71 1.59 2.65
1938/39 2.70 2.67 4.99 4.32 5.52 1.92 3.01
SOURCE: See Appendix IV.
excess capacity had been absorbed, did not vary; capital and labour 
increased in parallel fashion. This leads us to conclude that, 
although total factor input increased only slowly during the twenties, 
it was the result of a steadily increasing capital stock and a stagnant 
to falling labour input. This appearance of increased capital 
intensive production in the immediate post-war years was mainly due to 
rapid increases in capital stock in Tasmania and Queensland. During 
the mid to late 1920's the application of more capital intensive 
production techniques was fairly widespread, occurring in Queensland, 
Tasmania, Western Australia, South Australia, and Victoria. There 
appears, therefore, to have been a widespread and continuous improve­
ment in technique and machinery during this period. Further, with the 
exception of South Australia where there was considerable excess 
capacity, the capital/labour ratios, representing the nature of 
production technique, were similar for all States over these years.
The real value of capital stock was approximately 3 to 4 times the real 
value of labour stock in the twenties. As expected, the depression 
caused a considerable disruption in the relationships between capital 
and labour, due to the development of excess capacity. It was not
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u n t i l  t h e  l a s t  few y e a r s  o f  t h e  1 9 3 0 ’ s t h a t  e x i s t i n g  c a p i t a l  was b e in g  
f u l l y  u t i l i s e d ,  f rom which  p o i n t  c a p i t a l  and l a b o u r  t e n d e d  t o  i n c r e a s e  
a t  t h e  same r a t e .  South  A u s t r a l i a  was t h e  main  e x c e p t i o n  t o  t h i s  
d e v e lo p m e n t ,  as  even  a t  t h e  end o f  t h e  t h i r t i e s  t h e  c a p i t a l / l a b o u r  r a t i o  
was d o u b l e  w ha t  i t  had  b e e n  a t  t h e  t e r m i n a t i o n  of  t h e  t w e n t i e s .
Hume S t e e l  a l s o  e x p e r i e n c e d  a n o t i c e a b l e  s u b s t i t u t i o n  o f  c a p i t a l  
f o r  l a b o u r .  By compar ing  p e r i o d s  when t h e  f a c t o r i e s  w e re  n e a r l y  a l l  
o p e r a t i n g  a t  f u l l  c a p a c i t y  -  1926/27 t o  1927/28 and 1936/37 to  1937/38 -  
i t  would a p p e a r  t h a t  t h e  c a p i t a l / l a b o u r  r a t i o  ( s e e  T a b l e  4-13)  r o s e  from 
1 .4  t o  2 . 4 .  T h i s  t r e n d  was o b s e rv e d  i n  t h e  deve lopm en t  o f  b o t h  
b r a n c h e s ,  Sou th  A u s t r a l i a  and V i c t o r i a ,  which  came i n t o  e x i s t e n c e  i n  t h e  
e a r l y  to  mid t w e n t i e s .
T h e r e f o r e  t a k i n g  t h e s e  s t a t i s t i c a l  r e s u l t s  a t  f a c e  v a l u e  i t  would 
a p p e a r  t h a t  t e c h n i c a l  change  was c a p i t a l  b i a s e d  as  i n c r e a s e s  i n  
p r o d u c t i v i t y  w e re  a s s o c i a t e d  w i t h  a s u b s t i t u t i o n  o f  c a p i t a l  f o r  l a b o u r .  
These  r e l a t i o n s h i p s  w i l l  b e  examined i n  t h e  f o l l o w i n g  c h a p t e r  where  t h e  
q u a l i t a t i v e  e v i d e n c e  r e g a r d i n g  i n n o v a t i o n  h a s  b e e n  c o n s i d e r e d .
IV Compari son  w i t h  t h e  I n d u s t r i a l  E n g i n e e r i n g  S e c t o r
I n  o r d e r  t o  e v a l u a t e  t h e  growth  and p e r f o r m a n c e  o f  Hume 
e n t e r p r i s e s ,  w i t h i n  t h e  A u s t r a l i a n  c o n t e x t ,  i t  i s  n e c e s s a r y  to  make a 
c o m p a r i s o n  w i t h  a g roup  of  f i r m s  f a c i n g  s i m i l a r  demand c o n d i t i o n s  and 
u s i n g  b r o a d l y  r e l a t e d  p r o d u c t i o n  m e th o d s .  As s t a t e d  i n  t h e  i n t r o d u c t i o n  
i t  i s  d i f f i c u l t  t o  do t h i s  b e c a u s e  t h e  a c t i v i t y  of  Hume e n t e r p r i s e s  c u t s  
a c r o s s  t h e  o f f i c i a l  i n d u s t r y  c a t e g o r i e s .  However ,  we ha ve  s e l e c t e d  a 
group of  f i r m s  which  can  be  c l a s s i f i e d  as  t h e  i n d u s t r i a l  e n g i n e e r i n g  
sec to r ; '* '  i t  i n c l u d e s  t h e  m a n u f a c t u r e  o f  a l l  m e c h a n i c a l  i n d u s t r i a l  
m a c h i n e r y ,  and t h e  o u t p u t  o f  r a i l w a y  workshops  and f o u n d r i e s .  The 
a c t i v i t y  o f  t h e s e  f i r m s  was b r o a d l y  r e l a t e d  i n  te rms  of  t y p e  of  o u t p u t
1 I n d u s t r i a l ’ i s  u s e d  as  a  r e f e r e n c e  t o  ’n o n - a g r i c u l t u r a l ’ .
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( e n g i n e e r e d  c a p i t a l  goods )  and p r o d u c t i o n  t e c h n i q u e s  employed.  Also  
i t  i s  i n  t h i s  group of  f i r m s  t h a t  p a r t  o f  t h e  a c t i v i t y  (59 .0  p e r  c e n t  
by 1936/37)  of  Hume e n t e r p r i s e s  has  be e n  i n c l u d e d  by t h e  Commonwealth 
S t a t i s t i c i a n .
C o n to u r s  o f  growth
A p a r t  f rom government  r a i l w a y  w o r k s h o p s ,  e n g i n e e r i n g  f i r m s  i n
A u s t r a l i a  p r i o r  t o  World War One w e re  s m a l l ,  employed l a b o u r  i n t e n s i v e
t e c h n i q u e s  ( j o b b i n g  r a t h e r  t h a n  mass p r o d u c t i o n ) , and e ach  p l a n t
2
produced  a w ide  r a n g e  o f  p r o d u c t s .  Many of  t h e s e  f i r m s  w e re  l a r g e l y
o c c u p ie d  w i t h  r e p a i r  and r e p l a c e m e n t  work r a t h e r  t h a n  t h e  m a n u f a c t u r e
of  new p r o d u c t s ,  a l t h o u g h  by  1924 a T a r i f f  Board Survey  of  ’p r i n c i p a l
e n g i n e e r i n g  s h o p s ’ d i s c o v e r e d  t h a t  75 t o  90 p e r  c e n t  o f  t h e  work done
was on new as  opposed  t o  r e p a i r  work,  and c o n s i s t e d  m a i n l y  of  medium
3
and low g r a d e  m a c h in e s .  W hil e  t h e  l a r g e r  government  workshops
s p e c i a l i s e d  i n  t h e  p r o d u c t i o n  of  l o c o m o t i v e s  t hey  a l s o  c a r r i e d  ou t
o t h e r  e n g i n e e r i n g  and f a b r i c a t i o n  work ,  and u t i l i s e d  s i m i l a r  l a b o u r
4
i n t e n s i v e  t e c h n i q u e s .  T h i s  s i t u a t i o n  began  t o  change  i n  t h e  l a t t e r  
y e a r s  of  t h e  war  w i t h  t h e  i n t e r r u p t i o n  of  i m p o r t s .  An i n c r e a s i n g  
number of  f i r m s ,  such as  Thompsons, A u s t r a l  O t i s ,  Weymouths, K e l ly  and 
Lew is ,  and Robinson  Bros i n  Melbourne  began  t o  s p e c i a l i s e  i n  a s m a l l e r  
number o f  f i e l d s  and t o  i n c r e a s e  t h e i r  o u t p u t . ^  C o n s e q u e n t ly  i t  was
T h i s  group of f i r m s  was s e l e c t e d  from t h e  o f f i c i a l  i n d u s t r y  
c a t e g o r i e s ,  which c o u ld  b e  r e g a r d e d  a s  c o n c e r n e d  w i t h  e n g i n e e r i n g ,  on 
t h e  b a s i s  o f  t h e i r  d e g r e e  o f  c a p i t a l  goods c o n t e n t .  Only t h o § e  w i t h  a 
v e r y  h i g h  r a t i o  w ere  i n c l u d e d .  Ra i lw ay  workshops  and f o u n d r i e s  were  
a lm o s t  e n t i r e l y  c o n c e r n e d  w i t h  c a p i t a l  g o ods ,  and f o r  t h e  o f f i c i a l  
c a t e g o r y  of  ' e n g i n e e r i n g '  t h e  v a l u e  o f  c a p i t a l  goods p roduce d  
a c c o u n te d  f o r  o v e r  87 p e r  c e n t  o f  t h e  t o t a l  d u r i n g  t h e  p e r i o d  1936/37 
t o  1938/39 .  I t  was o n ly  from 1936/37 t h a t  a d e t a i l e d  p r o d u c t  
c l a s s i f i c a t i o n  i s  a v a i l a b l e  i n  t h e  P r o d u c t i o n  B u l l e t i n .
2
T a r i f f  Board R e p o r t  on M ach ine ry  and e n g i n e s ,  7 Augus t  1917, pp .7  
and 30 CWPP 1914-17 V o l . V I I .  A lso  Royal  Commission on Customs and 
E x c i s e  T a r i f f s ,  R e p o r t  N o .9 ,  9 Augus t  1907,  p . 7 ,  CWPP 1907, V o l . I V .
3
T a r i f f  Board R e p o r t ,  E n g i n e e r i n g  I n d u s t r y ,  J u l y  1925,  p p .3  and 10, 
CWPP 1925, V o l . I I .
^ See c a p i t a l / l a b o u r  r a t i o s  i n  T a b l e  4 -20 .
 ^ T a r i f f  Board R e p o r t ,  E n g i n e e r i n g  I n d u s t r y  o p . c i t . ,  p p .3  and 13.
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t h e s e  f i r m s  which c o n t i n u e d  t o  expand t h r o u g h o u t  t h e  t w e n t i e s  as  t h e y  
w e re  a b l e  t o  compete more e f f e c t i v e l y  w i t h  i m p o r t s .  However , many of 
t h e  s m a l l  g e n e r a l  e n g i n e e r i n g  e s t a b l i s h m e n t s  found deve lopmen t  
d i f f i c u l t  a f t e r  1921, i n  s p i t e  of  t h e  i n c r e a s e  i n  t a r i f f s  ( s e e  T a b le  
4 -14)  i n  t h a t  y e a r ,  due t o  t h e  r e d u c t i o n  o f  l a b o u r  c o s t s  ( i n  c o n t r a s t  
t o  t h e  A u s t r a l i a n  s i t u a t i o n )  t h r o u g h o u t  B r i t a i n  and Eu rope .  Because 
of  t h e  f a i l u r e  of  many A u s t r a l i a n  workshops to  cope w i t h  i n c r e a s e d  
c o m p e t i t i o n ,  t a r i f f s  were  r a i s e d  c o n s i d e r a b l y  i n  1925, b u t  d e s p i t e  t h e s e  
m e a s u r e s ,  and t h e  a d v i c e  g i v e n  to  m a n u f a c t u r e r s  by t h e  T a r i f f  Board t o  
r e d u c e  c o s t s  t h ro u g h  t h e  u s e  of  mass p r o d u c t i o n  t e c h n i q u e s ,  l i t t l e  was 
a c c o m p l i s h e d  i n  i n c r e a s i n g  t h e  s c a l e  o f  e n g i n e e r i n g  workshops  ( s e e
T a b l e  4-14
T a r i f f s  on m o t iv e  power m ac h in e r y  and
a p p l i a n c e s and m ac h in e ry N . E . I .
(p e r  c e n t )
B . P . T . G .T .
1902 12*2 12^
1908 20 20
1914 25 30
1921 2 l h 40
1925 45 60
1930 June 55 75
1932 S e p t . 45 60
1932 O c t . 45 65
SOURCE: T a r i f f  Board R e p o r t s ,  CWPP.
T a b le  4 - 1 7 ) .  I t  was t h i s  f a i l u r e  which  t h e  T a r i f f  Board c o n s i d e r e d  as
b e i n g  ' . . . a  v e r y  i m p o r t a n t  c a u s e  o f  t h e  h i g h e r  c o s t s  of  p r o d u c t i o n  i n
A u s t r a l i a ' . ' * '  A l though  s i z e  i n c r e a s e d  t o  a g r e a t e r  e x t e n t  i n  t h e
t h i r t i e s  ( s e e  Tab le  4 -17)  and s p e c i a l i s a t i o n  d i d  d e v e lo p  g r a d u a l l y  i n
some a r e a s ,  i t  was by no means g e n e r a l .  Fo r  example t h e  T a r i f f  Board
Commiss ioner  s a i d  i n  1939,  ' I n t e r n a l  co m b u s t io n  e n g in e  m a n u f a c t u r e  i s
i n  a l l  A u s t r a l i a n  f a c t o r i e s  c a r r i e d  o u t  i n  c o n j u n c t i o n  w i t h  o t h e r
2
e n g i n e e r i n g  p r o d u c t i o n ' .
T a r i f f  Board R e p o r t ,  M ach ines  and M achinery  N . E . I . ,  O c to b e r  1932, 
p . 5 ,  CWPP., 1932-34 V o l . I I I .
2
I b i d . ,  I n t e r n a l  Combus t ion  E n g i n e s . . .  F e b r u a r y  1939 , p . 9 ,  CWPP 
1937-40 V o l . I I .
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T a b le  4-15
A u s t r a l i a n  I n d u s t r i a l  E n g i n e e r i n g  S e c t o r , 
I n d i c a t o r s  o f  economic a c t i v i t y  1910 /11 -1938 /39
( £ ’000)
Ou tpu t
Value  of
C u r r e n t
p r i c e s
p r o d u c t i o n  
Cons t a n t  
p r i c e s
1910/11 9 ,445 5,149 5,379
1911/12 11,304 6 ,145 6 ,5 9 3
1912/13 12,945 6 ,949 7,337
1913 /14 13,332 7,332 7 ,693
1914/15 13,218 7,443 7,859
1915/16 13,426 7,757 7 ,408
1916/17 12,656 7,229 4 ,541
1917/18 12,181 6 ,819 3 ,288
1918/19 13,385 7 ,353 3 ,759
1919/20 17,040 9 ,545 5 ,104
1920/21 23,286 12,795 6 ,251
1921/22 23,363 13,045 6 ,669
1922 /23 23,054 12,859 7,369
1923/24 25,137 14,390 8 ,342
1924/25 25,956 14,804 9 ,000
1925/26 28,947 16,702 11,187
1926/27 30,677 17,674 12,473
1927/28 31 ,637 18,021 12,763
1928/29 31,473 18,119 12 ,832
1929/30 28,176 16,642 11,896
1930/31 19,343 11,783 8 ,607
1931/32 16,058 9 ,716 7 ,804
1932 /33 17,731 10,312 9 ,2 6 5
1933 /34 18,880 11,374 10,843
1934 /35 23,081 12,895 13,118
1935/36 27 ,196 15,036 15,844
1936/37 30,071 16,564 17,602
1937/38 34,926 19,233 19,808
1938/39 34,345 19,643 19,643
SOURCE: See Append ix  IV.
T u r n in g  t o  t h e  s t a t i s t i c a l  e v i d e n c e  (T ab le s  4-15 and 4 -16)  i t  can 
be  s e e n  t h a t  e n g i n e e r i n g  o u t p u t  i n c r e a s e d  from £ 1 2 . 9m. i n  1912/13 t o  
£ 3 4 . 3m. i n  1938/39 (a  compound g rowth  r a t e  o f  3 . 8  p e r  c e n t  p e r  annum),  
and v a l u e  added grew ,  i n  c u r r e n t  p r i c e s ,  f rom £ 6 . 9m. t o  £ 1 9 . 6m. (4 .1  
p e r  c e n t  p e r  annum) and i n  c o n s t a n t  p r i c e s  f rom £ 7 . 3m. t o  £ 1 9 . 6m.
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T a b le  4-16
A u s t r a l i a n  I n d u s t r i a l  E n g i n e e r i n g  S e c t o r  
Va lue  added ( c u r r e n t  p r i c e s )  1910 /11-1938 /39
( £ 1000 )
M achinery
m a n u f a c t u r e F o u n d r i e s *
Railw ay and 
Tramway 
Workshops
T o t a l
1910/11 1,915 866 2,369 5,149
1911/12 2,317 993 2,834 6 ,145
1912/13 2,594 1,078 3,276 7,949
1913/14 2,691 1,111 3,530 7,332
1914/15 2,751 1,120 3 ,572 7,443
1915/16 2 ,984 1 ,054 3,719 7,757
1916/17 2 ,743 967 3,520 7,229
1917/18 2 ,768 1,000 3,051 6,819
1918/19 3 ,043 1 ,025 3 ,285 7,353
1919/20 3 ,934 1,300 4,311 9 ,5 4 5
1920/21 5 ,474 1,729 5 ,592 12,795
1921/22 5 ,2 0 3 1,842 6 ,000 13,045
1922/23 5 ,001 1,831 6 ,0 27 12,859
1923/24 5 ,4 4 8 2 ,002 6 ,9 40 14,390
1924/25 5 ,347 2 ,058 7,400 14,804
1925/26 5 ,977 2 ,213 8 ,513 16,703
1926/27 6 ,165 2 ,064 9 ,446 17,674
1927/28 6 ,106 2 ,190 9 ,724 18,021
1928/29 5 ,876 2 ,072 10,171 18,119
1929/30 5 ,263 1 ,768 9 ,611 16,642
1930/31 3,239 1,054 7,490 11 ,783
1931/32 2 ,664 921 6,131 9 ,716
1932/33 3 ,172 1,217 5 ,924 10,312
1933/34 3 ,862 1,450 6 ,0 6 2 11,374
1934/35 4 ,742 1,734 6,419 12,895
1935/36 5 ,878 2,110 7 ,048 15,036
1936/37 6 ,7 0 5 2,477 7,382 16,564
1937/38 8,690 2 ,303 8,241 19,233
1938/39 8,846 2 ,275 8 ,520 19,643
* e x c l .  N.S.W.
N ote :  T o t a l s  may n o t  add up due t o r o u n d i n g .
SOURCE: See Appendix IV.
(3.8.  p e r  c e n t  p e r  annum).  These  a g g r e g a t e  growth r a t e s  o b s c u r e  t h e  
d i f f e r e n t i a l  r a t e s  of  e n g i n e e r i n g ’ s component  p a r t s  -  m ac h in e ry
I t  s h o u l d  be  r e a l i s e d  t h a t  t h e  d a t a  r e l a t i n g  t o  book v a l u e  of  c a p i t a l  
a s s e t s  p u b l i s h e d  i n  t h e  P r o d u c t i o n  B u l l e t i n  was s u b j e c t e d  to  r e ­
v a l u a t i o n  from t im e  t o  t im e  -  p a r t i c u l a r l y  d u r i n g  t h e  d e p r e s s i o n .  
T h e r e f o r e  t h e  i n v e s t m e n t  f i g u r e s  which  have  b e e n  c a l c u l a t e d  from t h i s  
d a t a  mus t  be  t r e a t e d  w i t h  c a u t i o n .  For  a more c o m p le te  d i s c u s s i o n  s e e  
Append ix  IV.
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workshops  grew most r a p i d l y  ( a t  5 .6  p e r  c e n t  p e r  annum) f o l l o w e d  by 
r a i l w a y  workshops  ( 4 ,7  p e r  c e n t  p e r  annum) and f o u n d r i e s  ( 3 . 5  p e r  c e n t  
p e r  annum) . C o n s e q u e n t l y  w h i l e  t h e  a c t i v i t y  of r a i l w a y  workshops  
(46 p e r  c e n t  o f  t h e  t o t a l )  exceeded  t h a t  o f  m ac h in e ry  w orkshops  ( 3 7 .2  
p e r  c e n t )  i n  19 1 0 /1 1 ,  t h e  l a t t e r  (45 p e r  c e n t )  had s u r p a s s e d  t h e  fo rm e r  
( 4 3 .4  p e r  c e n t )  a t  t h e  end of  t h e  t h i r t i e s .  T h i s  change  o c c u r r e d  i n  a 
number of  s t a g e s .  Dur ing  t h e  1 9 1 0 ' s  b o t h  t y p e s  o f  a c t i v i t y  grew a t  
s i m i l a r  r a t e s ,  t h e n  i n  t h e  second  h a l f  o f  t h e  t w e n t i e s  r a i l w a y  work­
shops s u r g e d  a h e a d ,  w h i l e  d u r i n g  t h e  t h i r t i e s  work done by m a c h in e r y  
workshops  d o u b le d  and t h a t  o f  r a i l w a y  workshops  d e c l i n e d .  I t  i s  
i n t e r e s t i n g  t o  o b s e r v e  t h a t  t h e s e  r e l a t i v e  deve lopm en ts  c l o s e l y  
r e f l e c t e d  r e l a t i v e  c a p i t a l  e x p e n d i t u r e  on r a i l w a y  and i n d u s t r i a l  
de v e lo p m en t .^ - In  o t h e r  words t h e  c h a ng ing  s t r u c t u r e  o f  t h e  i n d u s t r i a l  
e n g i n e e r i n g  s e c t o r  r e f l e c t e d  s t r u c t u r a l  change  i n  t h e  growth of  t h e
A u s t r a l i a n  economy,  which  became e v i d e n t  d u r i n g  t h e  second  h a l f  o f  t h e
2
t h i r t i e s  and was com ple ted  a f t e r  t h e  Second World War.
When p l a c i n g  Humes w i t h i n  t h i s  c o n t e x t  m e a n i n g f u l  c o m p a r i s o n s  can  
on ly  be  made,  a f t e r  World War One as  p r i o r  to  t h i s  Humes was go in g  
th ro u g h  i t s  e s t a b l i s h m e n t  p h a s e .  Between 1918/19 and 1938/39 Hume 
e n t e r p r i s e s  grew a t  an a n n u a l  compound r a t e  of  14.7 p e r  c e n t ,  w h ic h  
was c o n s i d e r a b l y  i n  e x c e s s  of  t h e  e n g i n e e r i n g  r a t e  o f  8 . 6  p e r  c e n t .  
However once t h e  f i r m ' s  i n t e r s t a t e  e x p a n s i o n  had b e e n  c om ple te d  i n  t h e  
e a r l y  t w e n t i e s ,  g rowth  r a t e s  were  v e ry  s i m i l a r  -  b e tw een  1921/22 and 
t h e  peak  a c h i e v e d  i n  t h e  t h i r t i e s ,  Humes e x p e r i e n c e d  an a n n u a l  
p e r c e n t a g e  r a t e  of  7 .4  compared w i t h  e n g i n e e r i n g ' s  7 . 0 .  More r e v e a l i n g  
i s  t h e  f a c t  t h a t  be tw een  t h e i r  r e s p e c t i v e  peaks  of  a c t i v i t y  i n  t h e  
t w e n t i e s  and t h i r t i e s ,  e n g i n e e r i n g  (5 p e r  c e n t  p e r  annum) o u t - p e r f o r m e d  
Humes ( 3 .9  p e r  c e n t  p e r  annum). T h e r e f o r e  Hume e n t e r p r i s e s  grew f a r  
more r a p i d l y  t h a n  e n g i n e e r i n g  i n  t h e  im m edia te  p o s tw a r  y e a r s ,  w i t h  
s u b s e q u e n t  a v e r a g e  growth  b e i n g  s i m i l a r  even  i f  d i f f e r e n t l y  t im e d .  I t  
was on ly  d u r i n g  t h e  p e r i o d  of  Humes' i n t e r s t a t e  e x p a n s i o n  (marke t  
d i v e r s i f i c a t i o n )  t h a t  i t  grew more r a p i d l y  t h a n  e n g i n e e r i n g .
N.G. B u t l i n ,  A u s t r a l i a n  Domest i c  P r o d u c t  o p . c i t . ,  p p . 24 -25 .
2
N.G. B u t l i n ,  'Some P e r s p e c t i v e s  o f  A u s t r a l i a n  Economic D eve lopm en t ,  
1 8 9 0 - 1 9 6 5 ' ,  Ch.6 i n  C. F o r s t e r  A u s t r a l i a n  Economic D e v e lo p m e n t , 
o p . c i t . ,  p p . 318-327 ,  and W.A. S i n c l a i r  ' C a p i t a l  F o r m a t i o n ' ,  I b i d . ,  
p p . 53 -55 .
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FIG. 4 - 8 :  I n d u s t r i a l  E n g in e e r in g ,  In d e x e s  o f
V a lu e  Added, In p u t  and P r o d u c t i v i t y ,  
1 9 1 1 /1 2 -1 9 3 8 /3 9 .
S e m i- lo g .  s c a l e .
S o u rc e :  T a b le  4 -1 8 .
*
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T a b le  4-17
A u s t r a l i a n  I n d u s t r i a l  E n g i n e e r i n g  S e c t o r  
Average  s i z e  of  e s t a b l i s h m e n t s  1910/11—1938/39 
( r e a l  v a l u e  added /num bers  o f  e s t a b l i s h m e n t s ) 
( £ ’000 )
M achinery
m a n u f a c t u r e F o u n d r i e s
Rai lway and 
Tramway 
Workshops
T o t a l
1910/11 4 .01 4 .9 6 35.36 6 .31
1911/12 4.60 5 .76 41.66 8 .25
1912/13 4 .77 5 .96 46 .76 8 .74
1913/14 4 .71 6. 17 49.39 8.90
1914/15 4 .7 5 6 .3 5 48 .99 8 .98
1915/16 4 .62 5 .53 38.19 8 .30
1916/17 2 .72 3 .47 23 .52 5 .03
1917/18 2 .04 2.74 15.48 3 .55
1918/19 2 .32 2 .9 8 17.87 3.99
1919/20 2 .85 3 .86 24 .78 5 .05
1920/21 3.26 4.36 26 .52 5 .60
1921/22 3 .17 4.71 28.40 5.81
1922/23 3 .2 3 4 .8 8 30 .8 4 6 .0 8
1923/24 3.66 5.45 32 .98 6.97
1924/25 3.71 6 .0 7 36 .5 7 7.46
1925/26 4 .62 7.06 47 .12 9 .34
1926/27 5 .57 8 .0 4 53 .33 11.47
1927/28 5.60 6 .9 6 56 .4 5 11 .42
1928/29 5.41 6.41 59.04 11.46
1929/30 4 .9 8 5 .40 57.25 10.72
1930/31 3 .20 2 .9 8 48 .00 7.75
1931/32 2 .92 2.87 43 .58 7 .08
1932/33 3 .7 4 4 .02 46 .69 8 .07
1933/34 4 .60 4 .7 2 49 .8 2 8 .97
1934/35 5.61 6 .0 6 55.34 10.34
1935/36 6 .8 2 7.67 61 .89 12.02
1936/37 7.33 8.77 64 .30 12.63
1937/38 8.89 8 .8 8 69 .57 14.19
1938/39 8.60 8 .65 69 .28 13 .88
SOURCE: See Appendix IV.
Supply d e t e r m i n a n t s  of  growth
For t h e  e n t i r e  p e r i o d 1910/11 t o 1938 /39 ,  v a l u e  added grew a t
a n n u a l  compound r a t e  o f  4 .7 p e r  c e n t , w i t h  i n p u t s  i n c r e a s i n g  by 2. '
c e n t  and o u t p u t  p e r  u n i t  of i n p u t  by 2 .3 p e r  c e n t  ( s e e  T a b le 4-18)
o t h e r  words  t h e  growth  of  a c t i v i t y  ( s e e  F i g u r e  4 -8)  can  b e  a t t r i b u t e d  
e q u a l l y  t o  p r o d u c t i v i t y  change  and t h e  i n c r e a s e d  a p p l i c a t i o n  o f  f a c t o r
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T a b le  4-18
I n d u s t r i a l  E n g in e e r in g  S e c to r  
I n p u t ,  o u tp u t  and p r o d u c t i v i t y  i n d e x e s ,  1910/1 .1-1938/39
V alue  _______________ In p u t_______________  P r o d u c t i v i t y
added C a p i t a l Land L abour Combined A r i th m e t i c  G eom etr ic
1910/11 274 507 371 519 515 532 623
1911/12 336 535 400 618 601 559 651
1912/13 374 572 427 69 2 668 559 653
1913/14 392 606 453 700 680 576 671
1914/15 400 642 483 696 684 585 681
1915/16 377 693 506 720 712 530 618
1916/17 231 715 516 663 669 346 395
1917/18 167 731 532 563 590 284 319
1918/19 191 733 543 594 616 311 347
1919/20 260 740 575 665 6 76 385 420
1920/21 318 761 647 744 745 427 461
1921/22 340 771 661 742 745 456 492
1922/23 375 787 691 754 758 495 534
1923/24 425 819 724 779 785 541 582
1924/25 458 834 761 801 805 569 611
1925/26 570 874 803 869 869 656 696
1926/27 635 891 827 900 89 7 708 750
1927/28 650 893 861 906 903 720 762
1928/29 653 928 893 907 910 718 760
1929/30 606 940 924 840 858 706 748
1930/31 438 919 935 661 708 619 647
1931/32 39 7 900 900 610 663 599 627
1932/33 472 917 917 663 709 665 689
1933/34 552 925 863 722 758 728 747
1934/35 668 915 923 79 7 819 816 828
1935/36 807 942 936 906 913 884 888
1936/37 896 977 956 961 964 930 932
1937/38 1008 975 970 998 993 1015 1015
1938/39 1000 1000 1000 1000 1000 1000 1000
SOURCE: See Appendix  IV.
inpu ts . '* '  U n d e r s ta n d a b ly  t h i s  s i t u a t i o n  v a r i e d  from  p e r i o d  to  p e r i o d .
t 2
D uring  th e  1920 s w ork done grew a t  an a n n u a l  r a t e  o f  3 .8  p e r  c e n t ,  
r e s u l t i n g  from  i n c r e a s e s  i n  f a c t o r  i n p u t s  a t  2 .2  p e r  c e n t  p e r  annum ( o r  
57 .3  p e r  c e n t  o f  t h e  t o t a l )  and o u tp u t  p e r  u n i t  o f  i n p u t  a t  1 .6  p e r  
c e n t  p e r  annum (4 2 .7  p e r  c e n t ) .  On t h e  o t h e r  hand  th e  g row th  o f
Of t h e  g row th  o f  f a c t o r  i n p u t s  l a b o u r  c o n t r i b u t e d  80 p e r  c e n t ,  
c a p i t a l  17 p e r  c e n t  and l a n d  3 p e r  c e n t .
2
M easured from  th e  peak i n  a c t i v i t y  d u r in g  th e  1 9 1 0 's  (1914 /15 )  to  t h e  
peak o f  t h e  t w e n t i e s  (1 9 2 7 /2 8 ) .
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a c t i v i t y  d u r in g  th e  t h i r t i e s  ( 4 .5  p e r  c e n t  p e r  annum) can  l a r g e l y  (o v e r  
t h r e e  q u a r t e r s )  be  a t t r i b u t e d  to  t h e  i n c r e a s e  i n  o u tp u t  p e r  u n i t  o f  
i n p u t  ( 3 .5  p e r  c e n t  p e r  annum). T h e r e f o r e  th e  c o n t r i b u t i o n  of 
p r o d u c t i v i t y  change i n  th e  t h i r t i e s  was d o u b le  w hat i t  had  been  d u r in g  
t h e  p r e v io u s  d e c ad e .
T a b le  4-19
A u s t r a l i a n  I n d u s t r i a l  E n g in e e r in g  S e c to r  
A r i th m e t i c  t o t a l  f a c t o r  p r o d u c t i v i t y  i n d e x e s ,  1910 /11 -1938 /39
M achinery
w orkshops F o u n d r ie s
R ailw ay and 
Tramway 
Workshops
T o t a l
1910/11 519 535 551 532
1911/12 543 553 582 559
1912/13 541 551 586 559
1913/14 552 572 607 576
1914/15 561 581 617 585
1915/16 50 7 529 557 530
1916/17 326 350 365 346
1917/18 276 296 287 284
1918/19 303 321 315 311
1919/20 371 406 391 385
1920/21 416 454 428 427
1921/22 445 484 461 456
1922/23 478 514 508 495
1923/24 506 541 577 541
1924/25 529 576 609 569
1925/26 623 656 696 656
1926/27 674 689 760 708
1927/28 677 705 778 720
1928/29 651 678 800 718
1929/30 621 656 802 706
1930/31 511 546 727 619
1931/32 498 558 695 599
1932/33 584 669 743 665
1933/34 660 740 795 728
1934/35 770 835 865 816
1935/36 833 941 9 23 884
1936/37 914 991 932 930
1937/38 998 980 1038 1015
1938/39 1000 1000 1000 1000
SOURCE: See Appendix IV.
1 M easured  from t h e  peak  i n  1927/28  t o  t h a t  i n  1937/38 .
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The i n d u s t r i a l  s o u rc e s  o f  t h i s  p r o d u c t i v i t y  change can be  se en  
from T a b le  4 -1 9 .  Over t h e  t h r e e  d e c ad e s  p r o d u c t i v i t y  change was s h a re d  
f a i r l y  e q u a l ly  b e tw e en  m ac h in ery  w orkshops ( 2 .4  p e r  c e n t  p e r  annum), 
f o u n d r i e s  (2 .3  p e r  c e n t  p e r  annum) and r a i lw a y  w orkshops ( 2 .2  p e r  c e n t  
p e r  annum), a l t h o u g h  t h e s e  r e l a t i o n s h i p s  v a r i e d  f o r  d i f f e r e n t  sub ­
p e r i o d s .  D ur ing  t h e  t w e n t i e s  r a i l w a y  w orkshops ( 1 .8  p e r  c e n t  p e r  
annum) l e d  from  f o u n d r i e s  ( 1 .5  p e r  c e n t  p e r  annum) and m ach in ery  
w orkshops (1 .4 6  p e r  c e n t  p e r  annum); how ever ,  f o r  t h e  t h i r t i e s  t h i s  
r e l a t i o n s h i p  was r e v e r s e d  w i th  m ach in ery  w orkshops  t a k i n g  th e  l e a d  
(4 p e r  c e n t  p e r  annum), fo l lo w e d  by f o u n d r i e s  ( 3 .4  p e r  c e n t  p e r  annum) 
and th e  r e l a t i v e l y  p o o r  p e r f o r m e r  governm ent w orkshops (2 .9  p e r  c e n t  
p e r  annum). T h e r e f o r e  t h e  m ost r a p i d l y  grow ing i n d u s t r i e s  a l s o  
e x p e r i e n c e  t h e  f a s t e s t  i n c r e a s e  i n  o u tp u t  p e r  u n i t  o f  i n p u t .  A lso  t h e  
im p r e s s iv e  i n c r e a s e  i n  p r o d u c t i v i t y  d u r in g  th e  t h i r t i e s  was l a r g e l y  due 
to  deve lopm en ts  w i t h i n  m ach in ery  w o rk sh o p s .
I f  we a c c e p t  t h e  r a t i o s  p r e s e n t e d  i n  T a b le  4-20 a t  t h e i r  f a c e  
v a l u e ,  i t  i s  c l e a r  t h a t  c h an g in g  p r o d u c t i v i t y  was e x p e r i e n c e d  w i th o u t  
any a p p r e c i a b l e  i n c r e a s e  i n  c a p i t a l  i n t e n s i t y .  These  c a p i t a l / l a b o u r  
r a t i o s  only  i n c r e a s e d  by 0 .1 5  p e r c e n ta g e  p o i n t s  (which amounted to  6 p e r  
c e n t )  be tw een  t h e  f u l l  c a p a c i t y  peaks  o f  t h e  1 9 1 0 's  and t h i r t i e s ,  and 
t h i s  m a in ly  o c c u r r e d  d u r in g  th e  t w e n t i e s  when g row th  i n  p r o d u c t i v i t y  was 
r e l a t i v e l y  low. T h is  s u g g e s t s  t h a t  t h e  i n c r e a s e s  i n  o u tp u t  p e r  u n i t  o f  
i n p u t  r e s u l t e d  from  e i t h e r  d ise m b o d ie d  t e c h n i c a l  change a n d /o r  econom ies 
o f  s c a l e .  D is e n ta n g le m e n t  o f  t h i s  p rob lem  i s  o u t s i d e  th e  sco p e  o f  ou r  
s tu d y ,  b u t  a few more comments may be  r e l e v a n t .  T a b le  4 -17  shows t h a t  
th e  a v e ra g e  s c a l e  o f  o p e r a t i o n s  i n  e n g in e e r i n g  do u b led  b e tw e en  th e  
b e g in n in g  and end y e a r s  o f  t h i s  p e r i o d ,  and i n c r e a s e d  by 58 p e r  c e n t  
be tw een  th e  peak  o f  t h e  1910 ' s  and t h a t  o f  t h e  1930 ' s  w h ich  s u p p o r t s  
t h e  c o n c lu s io n s  drawn from  th e  q u a n t i t a t i v e  e v id e n c e .  A lso  o f  ou r  
s u b -g ro u p s  i t  was m ac h in e ry  w orkshops t h a t  grew m ost r a p i d l y  i n  s i z e .  
N a t u r a l l y  an i n c r e a s e  i n  s c a l e  does n o t  n e c e s s a r i l y  mean t h a t  economies 
r e s u l t e d ,  b u t  i t  would  b e  an  e s s e n t i a l  l i n e  o f  ap p ro a c h  f o r  f u r t h e r  
s t u d y , * t o g e t h e r  w i t h  a d e t a i l e d  e x a m in a t io n  o f  t h e  new te c h n iq u e s
P a r t i c u l a r l y  a s  t h e  1925 T a r i f f  Board R e p o r t  on E n g in e e r in g  o p . c i t .  
found t h a t  i n  t h e  l a r g e r  w orkshops c o s t s  w e re  re d u c e d  by s p e c i a l i s a t i o n  
and mass p r o d u c t i o n  p . 8 .
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(which d i d  n o t  i n v o l v e  a s i g n i f i c a n t  i n c r e a s e  i n  c a p i t a l / l a b o u r  r a t i o s )  
a d o p te d  d u r i n g  t h i s  p e r i o d . *
T a b l e  4-20
A u s t r a l i a n  I n d u s t r i a l  E n g i n e e r i n g  S e c t o r  
C a p i t a l / l a b o u r  r a t i o s  
1938/39 p r i c e s
Machinery
Workshops F o u n d r i e s
Rai lw ay and 
Tramway 
Workshops
T o t a l
1910/11 2.38 3.86 2 .4 8 2 .65
1911/12 2.14 3 .4 3 2 .1 8 2 .3 5
1912/13 2.17 3 .33 2 .00 2 .24
1913/14 2.28 3 .57 2.09 2 .35
1914/15 2.39 3.69 2.27 2 .50
1915/16 2.60 4 .06 2.29 2.61
1916/17 3.09 4 .5 7 2 .47 2 .92
1917/18 3 .55 4 .96 3 .1 5 3 .5 2
1918/19 3 .33 5.00 2 .9 8 3 .3 5
1919/20 3 .0 8 4 .5 7 2.64 3.02
1920/21 2.80 4 .11 2.46 2.77
1921/22 2.96 4.21 2 .42 2 .8 2
1922/23 3 .04 4 .05 2 .4 2 2.83
1923/24 2 .94 3 .8 5 2 .55 2.85
1924/25 3 .0 4 3 .8 2 2 .47 2 .82
1925/26 2 .97 3.61 2 .40 2.73
1926/27 2 .83 3 .7 2 2.41 2 .68
1927/28 2 .98 3 .6 8 2 .3 2 2.67
1928/29 3.09 3.71 2 .44 2 .77
1929/30 3 .4 5 4 .0 5 2 .6 5 3 .0 3
1930/31 5 .0 4 5.89 2.99 3 .77
1931/32 5.61 6 .23 3 .1 0 4 .00
1932/33 4 .6 2 4 .8 8 3 .16 3 .7 5
1933/34 3 .85 4 .31 3.09 3 .47
1934/35 3 .10 3 .7 3 2 .9 8 3.11
1935/36 2.66 3 .3 4 2 .80 2.82
1936/37 2.65 3 .10 2 .74 2 .7 5
1937/38 2 .24 3 .36 2 .84 2 .6 5
1938/39 2.40 3 .7 3 2 .7 5 2.71
SOURCE: See Appendix  IV.
I t  i s  p o s s i b l e  t h a t  new c a p i t a l  i n t r o d u c e d  embodied t e c h n i c a l  c h a n g e ,  
w h ic h ,  w h i l e  n o t  r e d u c i n g  t h e  amount  o f  l a b o u r  ( r e l a t i v e l y ) ,  s u b s t i t u t e d  
u n s k i l l e d  and s e m i - s k i l l e d  w o r k e r s  f o r  t r a d e s m e n .  I  hope  t o  t a k e  t h i s  
up i n  f u t u r e  s t u d i e s  on t h e  deve lopm en t  of  e n g i n e e r i n g  ( a l l  t y p e s  no t  
j u s t  m e c h a n ic a l )  i n  A u s t r a l i a  be tw e en  t h e  1 9 1 0 ' s  and t h e  1960 ' s  -  a 
p e r i o d  o f  c o n s i d e r a b l e  s t r u c t u r a l  change  i n  t h e  A u s t r a l i a n  economy.
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A number of  c o n t r a s t s  w i t h  Humes' e x p e r i e n c e  have b e e n  c l a r i f i e d  
by t h i s  s u r v e y .  F i r s t l y ,  a l t h o u g h  Humes' growth r a t e  ( 14 .7  p e r  c e n t  
p e r  annum),  was g r e a t e r  t h a n  t h a t  o f  t h e  e n g i n e e r i n g  i n d u s t r y  ( 8 . 6  p e r  
c e n t  p e r  annum),  t h e i r  r a t e  o f  p r o d u c t i v i t y  change ( 3 . 7  p e r  c e n t  p e r  
annum) was f a r  l e s s  t h a n  g e n e r a l  e x p e r i e n c e  (6 p e r  c e n t  p e r  annum). 
However ,  u s i n g  t h e  y e a r  1918 /19 ,  w h ich  was a low p o i n t  o f  i n d u s t r y  b u t  
n o t  Humes' a c t i v i t y ,  may a c c e n t u a t e  t h i s  c o n t r a s t  s l i g h t l y .  By 
e xam in ing  t h e  s u b - p e r i o d s  more c l o s e l y ,  i t  was found  t h a t  Humes' 
p r o d u c t i v i t y  p e r f o r m a n c e  d u r i n g  t h e  t w e n t i e s  (10 .9  p e r  c e n t  p e r  annum) 
was s l i g h t l y  b e t t e r  t h a n  t h e  i n d u s t r y ' s  ( 9 . 8  p e r  c e n t  p e r  annum) b u t  
w h i l e  i n d u s t r y  e f f i c i e n c y  c o n t i n u e d  t o  improve d u r i n g  t h e  second  h a l f  
o f  t h e  t h i r t i e s ,  t h a t  f o r  Humes a c t u a l l y  d e c l i n e d .  I t  i s  t h i s  
r e l a t i v e  p e r f o r m a n c e  i n  t h e  second  h a l f  o f  t h e  t h i r t i e s  which  s h a l l  
c o n c e r n  us  i n  l a t e r  c h a p t e r s .  I t  i s  p o s s i b l e  t h a t  p a r t  o f  t h e  f a s t e r  
g rowth  o f  p r o d u c t i v i t y  a t  t h e  i n d u s t r y  l e v e l  d u r i n g  t h e  t h i r t i e s  i s  
i l l u s i o n a r y ,  a s  i t  may have  b e e n  due t o  t h e  w r i t i n g  down of  c a p i t a l  
a s s e t s  which  a r e  r e c o r d e d  i n  t h e  P r o d u c t i o n  B u l l e t i n . (For  a 
d i s c u s s i o n  of  s t a t i s t i c a l  s o u r c e s  and methods  s e e  Appendix  IV .)  In  
t h i s  c a s e  Humes p r o d u c t i v i t y  p e r f o r m a n c e  d u r i n g  t h e  t h i r t i e s  would be  
r e l a t i v e l y  b e t t e r  t h a n  t h i s  s t a t i s t i c a l  com pa r i son  s u g g e s t s .  Also  
b e c a u s e  o f  t h e  s u b s t a n t i a l  changes  i n  q u a l i t y  e f f e c t e d  i n  b o t h  t h e  
c o n c r e t e  and s t e e l  p i p e s ,  d u r i n g  t h e  e a r l y  t o  mid t h i r t i e s ,  we have  to  
v iew  c o m p a r i s o n s  i n  t h i s  de c ad e  w i t h  c a u t i o n .  S e c o n d ly ,  w h i l e  Humes' 
g rowth  i n  p r o d u c t i v i t y  c o i n c i d e d  w i t h  an  i n c r e a s e  i n  t h e  c a p i t a l / l a b o u r  
r a t i o ,  t h i s  was n o t  p a r t  of  g e n e r a l  e x p e r i e n c e  a t  t h e  i n d u s t r y  l e v e l .  
And f i n a l l y ,  i n d u s t r y  growth  d u r i n g  t h e  i n t e r w a r  p e r i o d  was l a r g e l y  due 
t o  changes  i n  o u t p u t  p e r  u n i t  o f  i n p u t ,  w he re as  f o r  Humes i t  was 
l a r g e l y  due t o  g rowth  o f  i n p u t s .  Th i s  a c c e n t u a t e s  t h e  im p o r t a n c e  of  
m ark e t  and p r o d u c t  d i v e r s i f i c a t i o n  t o  t h e  growth  o f  Humes, which  was 
a c h i e v e d  t h r o u g h  t h e  i n t r o d u c t i o n  o f  new p r o d u c t s  and p r o c e s s e s  -  
t h i s  i s  t h e  s u b j e c t  o f  t h e  f o l l o w i n g  c h a p t e r .
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C h a p te r  5
INVENTION AND INNOVATION
I n  t h e  l a s t  c h a p t e r  i t  was s u g g e s t e d  t h a t  i n n o v a t i o n  l a y  a t  t h e  
v e r y  c e n t r e  o f  t h e  f i r m ' s  growth  p r o c e s s .  Improvements  i n  b o t h  p r o d u c t  
and m a n u f a c t u r i n g  p r o c e s s e s  e n a b l e d  Humes t o  e n t e r  new m a r k e t s  and t o  
p r o f i t  f rom i n c r e a s e s  i n  o u t p u t  p e r  u n i t  o f  i n p u t .  T h e r e f o r e  a 
d e t a i l e d  s t u d y  has  b e e n  made i n  t h i s  c h a p t e r  o f  t h e  f i r m ' s  i n n o v a t i o n s  
and t h e  f a c t o r s  m o t i v a t i n g  t h e i r  a d o p t i o n .  The r e l a t i o n s h i p  b e tw e e n  
i n v e n t i o n  and i n n o v a t i o n  i s  a complex one ,  which  i n  a f i r m  d om ina te d  by 
i t s  f o u n d e r - i n v e n t o r  i s  t h e  p r o d u c t  o f  v a r i o u s  f o r c e s  b o t h  economic  and 
n o n -ec onom ic .  W hi le  i t  i s  p o s s i b l e  to  o u t l i n e  t h e s e  f o r c e s ,  i t  i s  more 
d i f f i c u l t  t o  show how t h e y  i n t e r a c t e d  t o  b r i n g  a b o u t  changes i n  t h e  
p r o c e s s  o f  p r o d u c t i o n .  For  t h i s  r e a s o n ,  t h e  p r e s e n t  c h a p t e r  w i l l  
p r o c e e d  by o u t l i n i n g  t h o s e  f a c t o r s  which  m o t i v a t e d  W.R. Hume i n  h i s  
i n v e n t i n g  and i n n o v a t i n g  a c t i v i t y ,  f o l l o w e d  by a d i s c u s s i o n  of  t h e  
f i r m ' s  i n n o v a t i o n s  i n  t h e  l i g h t  of  t h e s e  m o t i v a t i n g  f o r c e s .  At t h e  
same t im e  an a t t e m p t  h a s  b e e n  made t o  e v a l u a t e  t h e  im p o r t a n c e  of  t h e  
m a j o r  changes  i n  b o t h  t h e  p r o d u c t  and t h e  p r o c e s s  by wh ich  i t  was 
m a n u f a c t u r e d .  As t h e  t e c h n o l o g i e s  u s e d  by Hume P i p e  and Hume S t e e l  
d i f f e r e d  so  g r e a t l y ,  t h e y  have  b e e n  d e a l t  w i t h  s e p a r a t e l y .
I  M o t i v a t i o n  U n d e r l y i n g  I n v e n t i o n  and I n n o v a t i o n
W.R. Hume c l a i m e d  s p e c i a l  a b i l i t i e s  a s  an i n v e n t o r  and e x e r c i s e d  
v e r y  c l o s e  c o n t r o l  o v e r  t h e  i n t r o d u c t i o n  o f  new p r o d u c t s  and new 
t e c h n i q u e s  of  p r o d u c t i o n .  I t  was i n  t h i s  a r e a  o f  t h e  f i r m ' s  o p e r a t i o n s  
t h a t  Hume c o n c e n t r a t e d  most  o f  h i s  a t t e n t i o n  and where  h e  would  n o t  
t o l e r a t e  c r i t i c i s m .  Of t h e  129 i n v e n t i o n s  f o r  which  p a t e n t s  w e re  
s u c c e s s f u l l y  r e g i s t e r e d  by t h e  Hume o r g a n i s a t i o n  b e tw e en  1910 and 1939,  
78,  o r  6 0 . 5  p e r  c e n t  w e r e  a u t h o r e d  by him.  Th i s  p e r c e n t a g e  i s  a 
m in im a l  e s t i m a t e ;  i t  c o u ld  w e l l  b e  h i g h e r ,  as  i n  some c a s e s  no i n v e n t o r  
was r e c o r d e d  on t h e  p a t e n t ,  and i n  one of  t h e s e  c a s e s  a u t h o r s h i p  was 
t r a c e d  b a c k  t o  W.R. Hume. By examin ing  each  company s e p a r a t e l y  i t  was 
found  t h a t  he  was r e s p o n s i b l e  f o r  t h e  m a j o r i t y  of  r e c o r d e d  i n v e n t i o n s
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i n  each  c a s e :  f o r  Hume P i p e ,  of  a t o t a l  of  83 he  a u t h o r e d  45 ,  or  
5 4 .2  p e r  c e n t ;  and f o r  Hume S t e e l ,  of  a t o t a l  o f  46 he  was r e s p o n s i b l e  
f o r  33,  o r  71 .7  p e r  c e n t .  However ,  numbers  i n  t h i s  i n s t a n c e  a r e  no 
more t h a n  a rough  g u i d e ,  as  t h e y  g i v e  no i n d i c a t i o n  of  t h e  r e l a t i v e  
i m p o r t a n c e  of  each  i n v e n t i o n .  I n  b o t h  companies  W.R. Hume was 
a s s o c i a t e d  w i t h  a l l  t h e  i m p o r t a n t  i n v e n t i o n s ,  p a r t i c u l a r l y  i n  t h e  e a r l y  
s t a g e s ,  w i t h  t h e  e x c e p t i o n  o f  t h e  m a jo r  improvement  t o  t h e  cement p i p e  
i n  1932,  which  was due t o  h i s  b r o t h e r ’ s e x p e r i m e n t s .  By t h e  t im e  t h i s  
i n v e n t i o n  a p p e a r e d ,  W a l t e r  was p r e o c c u p i e d  w i t h  t h e  s t e e l  p i p e  
p r o c e s s e s ,  as  he  p o s s i b l y  t h o u g h t  t h a t  f u r t h e r  deve lopmen t  o f  t h e  
c o n c r e t e  p i p e  was u n l i k e l y .  A l s o ,  h e  was r e s p o n s i b l e  f o r  t h e  a d o p t i o n  
o f  a l l  m a jo r  t e c h n i c a l  and p r o d u c t  changes  d u r i n g  t h i s  p e r i o d .  As 
managing d i r e c t o r ,  h i s  d e c i s i o n s  i n  t h e s e  m a t t e r s  were  f i n a l .
T h e r e f o r e  i t  i s  n e c e s s a r y  t o  s u rv e y  t h o s e  economic  and non-economic  
f a c t o r s  which m o t i v a t e d  him i n  t h e s e  a c t i v i t i e s .  A c c o r d in g l y  an 
e x a m i n a t i o n  h a s  b e e n  made of  h i s  p e r s o n a l  m o t i v a t i o n  as  an i n v e n t o r  
and i n n o v a t o r ,  o f  t h e  g e n e r a l  economic p r e s s u r e s  which enc o u ra g e d  t h e  
i n t r o d u c t i o n  of  new t e c h n i q u e s  ( changes  i n  p r o f i t a b i l i t y ) ,  and of  
t h o s e  s e l e c t i v e  economic f o r c e s  ( r e l a t i v e  f a c t o r  p r i c e s ) , which  h e l p e d  
d e t e r m i n e  t h e  n a t u r e  ( i . e .  c a p i t a l  o r  l a b o u r  b i a s e d )  of  t e c h n i q u e s  
a p p l i e d .
W.R. Hume: i n v e n t o r  and i n n o v a t o r
Because  of  W.R. Hume's c e n t r a l  r o l e  i n  t h e  p r o c e s s  o f  t e c h n i c a l  
change  which  o c c u r r e d  i n  h i s  com pan ies ,  i t  i s  n e c e s s a r y  t o  a t t e m p t  an 
e v a l u a t i o n  o f  t h e  f a c t o r s  m o t i v a t i n g  him b o t h  as  i n v e n t o r  and 
i n n o v a t o r .  Fo r  t h i s  p u r p o s e  a v a r i e t y  of  s o u r c e s  of  i n f o r m a t i o n  ha ve  
be e n  u t i l i s e d  i n c l u d i n g  Hume's p r i v a t e  r e f l e c t i o n s ,  h i s  c o r r e s p o n d e n c e ,  
t h e  p u r p o s e  and n a t u r e  of  h i s  p a t e n t s ,  and h i s  b u s i n e s s  a c t i v i t y  as  
r e c o r d e d  i n  t h e  Hume f i l e s .  I t  h a r d l y  needs  s t r e s s i n g  t h a t  t h e  
c o n c l u s i o n s  drawn must  be  r e g a r d e d  as s u b j e c t i v e  and t e n t a t i v e .  A l l  
t h a t  i s  e x p e c t e d  from them i s  t h a t  t h e y  th row  some l i g h t  upon t h e  
l a r g e  number and v a r i e t y  o f  i n v e n t i o n s  and i n n o v a t i o n s  which  owed 
t h e i r  o r i g i n  t o  t h e  company 's  f o u n d e r .
W a l t e r  Hume, a c c o r d i n g  t o  h i s  own u n d e r s t a n d i n g ,  was m o t i v a t e d  by 
a d e s i r e  to  ' s u c c e e d  i n  l i f e ' .  Tha t  he f e l t  h e  had  a c h i e v e d  t h i s
170
object is evident from many of his statements, of which the following
is representative: 'My success in life has been due more than
anything else in life to my persistence in carrying out my purpose.
My many inventions have been brought to a successful conclusion in
nearly every instance by a most persistent effort...'} His idea of
success was the ability to discover how to create something in a new
and better way, and to successfully apply this invention in the world
of commerce. To his mind both invention and innovation were necessary,
but were not on their own sufficient, conditions for success. For him
invention and innovation were very closely linked. To illustrate this
we can best allow W.R. Hume to speak for himself.
His [the inventor's] troubles really begin when he sets 
out to exploit his invention. Usually he takes it for 
granted that he has succeeded to the full, but like the 
young University student who has come through his school 
with flying colours, he must set to to turn to account 
the knowledge he has gained, and put it to practical use.^
And on a more personal note he recorded:
I have always found it the best policy to invent something 
which the inventor may turn to some practical account.
Something he can make and sell and be self reliant. The 
course of the task is not easy, but it does give the 
inventor the responsibility of reaping that which he sowed.^
An examination of the patents taken out in his name (to be under­
taken later in this chapter) bears witness to his own statements in 
this regard. All his recorded inventions had the solution of a 
specified production problem in mind, and were usually the result of 
intensive experimentation. His boast that nearly all his inventions 
were brought to a successful conclusion is not as startling as he would 
like to believe, as his own inventions were no more than the end 
results of a series of experiments aimed at solving pre-specified 
problems. There was, however, one very important exception to this, 
the initial idea of centrifugally spinning concrete pipes; where an 
idea was transferred from one area of manufacture to a completely 
different one. However, even this example illustrates the general
A.N.U., 32/9/5, Notes by W.R. Hume, M.3524, 10 March 1934, p.41.
? A.N.U., 32/9/1, 'An Inventor's Experience' by W.R. Hume, 29 April 
1936, p.9.
 ^Ibid., p .4.
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p o i n t  I  w i s h  t o  make,  t h a t  t o  W.R. Hume i n v e n t i o n  and i n n o v a t i o n  were 
i n s e p a r a b l e .
The l o g i c a l  c o n c l u s i o n  of  t h i s  c l o s e  r e l a t i o n s h i p  b e tw e en  
i n v e n t i o n  and i n n o v a t i o n  i s  t h a t  i f  Hume m i s u n d e r s t o o d  t h e  p r o d u c t i o n  
r e q u i r e m e n t s  of  e i t h e r  o f  h i s  b u s i n e s s  c o n c e r n s ,  t h e n  a m o d i f i c a t i o n  of 
p r o c e s s ,  which  would be  made as a m a t t e r  o f  c o u r s e ,  would be  to  t h e  
d e t r i m e n t  o f  t h e  company c o n c e r n e d .  I t  i s  f e l t  t h a t  t h i s  was t h e  c a se  
i n  r e g a r d  t o  t h e  Humeogeneous w e l d in g  p r o c e s s  i n t r o d u c e d  by Hume i n  t h e  
e a r l y  1930 ' s .  He was c o n v in c e d  t h a t  i t  was n e c e s s a r y ,  t h e r e f o r e  i t  was 
a p p l i e d .  His s o v e r e i g n t y  i n  t h e s e  m a t t e r s  i s  i l l u s t r a t e d  by a comment 
f rom Cussen t o  E .S .  Hume:
With r e f e r e n c e  t o  t h e  p r o p o s e d  comm it tee  d e t e r m i n i n g  
w h e t h e r  o r  n o t  i t  pays to  i n s t a l l  and m a i n t a i n  a bumping 
g e a r  [used  i n  t h e  Humeogeneous p r o c e s s ] ,  I  v e r y  much 
doub t  w h e t h e r  y o u r  b r o t h e r  would a l l o w  a comm it tee  t o  
d e c i d e  t h a t  m a t t e r .  He has  p e r s o n a l l y  d e c i d e d  t h a t  i t  
i s  j u s t i f i e d . 1
However ,  as  i m p l i e d  i n  C u s s e n ' s  s t a t e m e n t ,  a number of  p e o p l e  had  t h e i r  
d o u b t s  r e g a r d i n g  t h e  v a l u e  o f  t h i s  p r o c e s s ,  b e c a u s e  a l t h o u g h  i t  
improved  t h e  q u a l i t y  o f  t h e  we lded  p i p e  i t  i n c r e a s e d  c o s t s  of  
p r o d u c t i o n  by more t h a n  t h e  improvement  c o u ld  j u s t i f y .
I t  may h e l p  i n  g a i n i n g  an u n d e r s t a n d i n g  of  Hume's m o t i v a t i o n  t o  
examine s e p a r a t e l y  what  he had  t o  s a y  r e g a r d i n g  h i s  s u c c e s s  as  i n v e n t o r  
and i n n o v a t o r .
The i n v e n t o r
Hume d e r i v e d  a s e n s e  of  p u r p o s e  from t h e  image he  c r e a t e d  of  
h i m s e l f  as an i n v e n t o r .  He c o n t i n u a l l y  em phas i sed  t h e  t r i a l  and e r r o r ,  
t h e  h a r d  work ,  t h e  i n i t i a l  d i s a p p o i n t m e n t s ,  t h e  r i d i c u l e ,  b u t  
e v e n t u a l l y  t h e  s e n s e  o f  p l e a s u r e  and s a t i s f a c t i o n  t o  be  d e r i v e d  from 
t r y i n g  t o  s o l v e  d i f f i c u l t  t e c h n i c a l  p r o b le m s .  A c c o rd in g  t o  Hume t h e  
i n v e n t o r  had  t o  h a v e :
The p a t i e n c e ,  p e r s e v e r a n c e ,  and above a l l ,  t h e  c o u r a g e  t o  
i g n o r e  c r i t i c i s m ,  r i d i c u l e ,  and t h e  i n s t i n c t i v e  h a b i t s  of  
humans,  so t h a t  h i s  mind may s e a r c h  i n t o  t h e  r ea lms  of  
o b l i v i o n  t o  d i s c o v e r  new i d e a l s ,  and  above a l l  t o  c o n s t r u c t  
t h o s e  i d e a s  i n t o  some t a n g i b l e  and p r a c t i c a l  f o r m . 2
A .N .U . ,  3 2 / 7 0 / 1 5 ,  ' P i p e s ' ,  C u s s e n / E .S .  Hume, 24 A p r i l  1937. 
A . N . U . , 3 2 / 9 / 1 ,  'An I n v e n t o r ' s  E x p e r i e n c e ' ,  p . 2 .
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He a l s o  e m pha s i se d  t h a t  a l t h o u g h  he  p r e f e r r e d  to  i n v e n t  s o m e th ing  
t h a t  would b e  o f  comm erc ia l  v a l u e ,  h e  d e r i v e d  s a t i s f a c t i o n  from t h e  
p r o c e s s  of  i n v e n t i n g ,  which  was t o  a c e r t a i n  e x t e n t  i n d e p e n d e n t  o f  i t s  
p r a c t i c a l  s u c c e s s .  'He [ t h e  i n v e n t o r ]  i n v e n t s  f o r  t h e  j o y  o f  i t ,  and 
w h i l e  h e  may be  t h r i l l e d  i f  he  wins  money by h i s  e f f o r t s ,  he  i s  n e v e r ­
t h e l e s s  p l e a s e d  i n  any c a s e . H e  d e v e lo p s  t h i s  i d e a  f u r t h e r  by 
s a y i n g :  ’The i n v e n t o r  does n o t  need  any g r e a t  sympathy f o r  i f  he  i s  a
t r u e  i n v e n t o r  h e  w i l l . . .work f o r  p l e a s u r e ,  and t o  have  a c c o m p l i s h e d
some good p u r p o s e  and t o  s e e  t h e  theme work ing  g i v e s  g r a t i f i c a t i o n  and
2
p l e a s u r a b l e  s u c c e s s . '  From t h e s e  i d e a s  h e  a t t e m p t s  to  p h i l o s o p h i s e  
as  t o  t h e  r o l e  and p u r p o s e  o f  t h e  ' t r u e '  i n v e n t o r ,  i n  a s i m i l a r  way to  
an a r t  c r i t i c  d i s c u s s i n g  t h e  r o l e  of  t h e  a r t i s t  -  an a n a lo g u e  h e  would 
ha v e  t h o u g h t  a p p r o p r i a t e .
I f  he  i s  a t r u e  i n v e n t o r ,  h i s  e f f o r t s  a r e  c o n c e n t r a t e d  i n  
o r i g i n a l i t y .  He s e e k s  above a l l ,  t o  s e c u r e  some new com­
b i n a t i o n ,  some new scheme,  and w h i l e  h i s  i m a g i n a t i o n  may 
r u n  away i n t o  t h e  r ea lm s  o f  i d e a l i s m ,  and he  s e e s  a 
b r i l l i a n t  p i c t u r e  o f  h i s  a m b i t i o n  r e a l i s e d ,  he  must  d e s c e n d  
from h i s  e x a l t e d  s t a t e  and b u i l d  up p i e c e m e a l  h i s  s t r u c t u r e . " ^
P o s s i b l y  t h e  i d e a s  e x p r e s s e d  h e r e  a r e  t h e  r e s u l t  of  r a t i o n a l i s a t i o n .
However ,  f rom a s t u d y  o f  h i s  a c t i v i t i e s  i n  t h e  e a r l i e r  p e r i o d s  i t  would
a p p e a r  t h a t  t h e  germ of  t h e  i d e a  was t h e r e  even  i f  he  had  n o t  d e v e lo p e d
i t  so  f u l l y .
The i m p o r t a n c e  t h a t  h e  p l a c e d  upon t h e  i n t e g r i t y  of  t h e  i n v e n t o r
i s  p e r h a p s  t h e  b e s t  i l l u s t r a t i o n  o f  W a l t e r  Hume’s i d e a  of t h e
d i s t i n c t i o n  b e tw e e n  ' c r e a t i v e '  and com m erc ia l  s u c c e s s .  He e x p r e s s e s
t h i s  as  f o l l o w s :  'T h e r e  i s  a  t y p e  who c l a i m  t o  be  i n v e n t o r s ,  b u t  a r e
i n  t r u t h ,  on ly  s e a r c h e r s  a f t e r  e a sy  w e a l t h ,  and many of  t h e s e  s u c c e e d
and p r o s p e r  t o  a f a r  g r e a t e r  e x t e n t  t h a n  t h e  man who has  r e a l l y
4
d i s c o v e r e d  s o m e t h i n g . '  I n  o t h e r  w o r d s ,  h i s  f e e l i n g  o f  a c h ie v e m e n t  i n  
l i f e  was n o t  e n t i r e l y  d e p e n d e n t  upon h i s  s u c c e s s  c o m m e rc i a l l y .  He 
c o u ld  r a t i o n a l i s e ,  and p e r h a p s  even aim f o r ,  m o d e r a te  comm erc ia l  
s u c c e s s ,  combined w i t h  a s e n s e  of  ' c r e a t i v e '  a c h ie v e m e n t .  T h i s  i s
I b i d . , p . 8.  
2 I b i d .
2 I b i d . , p . 9 . 
^ I b i d . , p . 3.
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i m p o r t a n t  t o  an u n d e r s t a n d i n g  o f  h i s  b u s i n e s s  d e c i s i o n s ,  which  ha v e  
b e e n  examined  i n  C h a p t e r  6 .
The i n n o v a t o r
Time h a s  b e e n  t a k e n  t o  e s t a b l i s h  t h a t  W a l t e r  Hume d i s t i n g u i s h e d
b e tw e en  c r e a t i v e  and comm erc ia l  a c h i e v e m e n t .  However ,  i t  was n o t
i n t e n d e d  t o  imply  t h a t  comm erc ia l  s u c c e s s  was no t  i m p o r t a n t  t o  him.
Q u i t e  t h e  r e v e r s e ,  i t  was v e ry  i m p o r t a n t ,  l a r g e l y  as  t a n g i b l e  e v i d e n c e
of  h i s  c r e a t i v e  a b i l i t y .  He has  a l r e a d y  b e e n  q u o t e d  as  s a y i n g  t h a t  h i s
c o n c e r n  was w i t h  i n v e n t i n g  s o m e th in g  which  c o u ld  be  c o n v e r t e d  i n t o  a
money-making p r o p o s i t i o n .  P e rhaps  he  sums up h i s  a t t i t u d e  i n  t h e
s t a t e m e n t :  ’ I  h a v e  i n h e r i t e d  f a c u l t i e s  which  have  e n a b l e d  me t o  make my
l i f e  a c o n s i d e r a b l e  s u c c e s s ,  and t h a t  s u c c e s s  i s  due t o  my
c o m m e r c i a l i s i n g  o f  i n t e l l i g e n c e . ' ^  I t  becomes e v i d e n t ,  by  s i f t i n g
t h r o u g h  t h e  a v a i l a b l e  d a t a ,  t h a t  commerc ial  s u c c e s s  was i n d i s p e n s a b l e
to  h i s  e v a l u a t i o n  o f  h i m s e l f  as  a s u c c e s s f u l  man. He t a l k s  o f  ' t h e
2
w o n d e r f u l  s u c c e s s e s  o f  t h e  Hume I n d u s t r i e s ' ,  and t h a t  ' a n  i n v e n t o r
3
ne e ds  a good b u s i n e s s  s e n s e ' .
I t  i s  n e c e s s a r y  t o  t r y  and e s t a b l i s h  what  Hume meant  by t h e  te rm  
com m erc ia l  s u c c e s s .  I t  a p p e a r s  t h a t  he  d i d  n o t  m easu re  t h i s  s u c c e s s  
s o l e l y  i n  t e rm s  o f  p r o f i t s .  H is  c r i t e r i a  w ere  more c o m p r e h e n s i v e ,  
i n c l u d i n g  b o t h  a  s a t i s f a c t o r y  l e v e l  o f  p r o f i t s ,  and p h y s i c a l  e v i d e n c e  
of  h i s  c r e a t i v e  a b i l i t y ,  such  as  t h e  w i d e s p r e a d  a d o p t i o n  of  a p r o d u c t  
wh ich had be e n  l i t t l e  e x p l o i t e d  b e f o r e  he e n t e r e d  t h e  f i e l d ,  and 
d eve lopm en t  o f  t h e  p h y s i c a l  a s s e t s  o f  t h e  Hume com pan ies .  Someth ing 
of  t h i s  i s  c o n t a i n e d  i n  h i s  r e f l e c t i o n s  on t h e  deve lopm en t  o f  t h e  Hume 
p i p e :
The t w e n t y - f i f t h  b i r t h d a y  o f  t h e  Hume P i p e  c e r t a i n l y  c a l l s  
f o r  some resum e o f  t h e  p e r i o d .  T w e n t y - f i v e  y e a r s  o f  e x c ep ­
t i o n a l  p r o g r e s s  has  b r o u g h t  a b o u t  g r e a t  changes  i n  t h e  P i p e  
I n d u s t r y .  T w e n t y - f i v e  y e a r s  ago t h e  c o n c r e t e  p i p e  was a l m o s t  
unknown.  C a s t  i r o n  and e a r t h e n w a r e  p i p e s  w e re  t h e  o r d e r  of  
t h e  d a y ,  and i n  s p i t e  o f  t h e  f a c t  t h a t  cement  c o n c r e t e  had  
b e e n  u s e d  f o r  a  g r e a t  many y e a r s  e n g i n e e r s  had  n o t  a r r i v e d
A . N . U . , 3 2 / 9 / 3 ,  'N o te s  on E l e c t r i c i t y ' ,  6 J a n u a r y  1927,  p . 9 .  
A . N . U . , 3 2 / 9 / 1 ,  ' S u g g e s t i o n s  f o r  Mr L o r d ' ,  3 O c to b e r  1934. 
A . N . U . , 3 2 / 9 / 1 ,  'An I n v e n t o r ' s  E x p e r i e n c e ' ,  p . 3 .
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a t  t h a t  s t a t e  o f  c o n f i d e n c e  i n  t h e  m a n u f a c t u r e  o f  t h e  
p i p e  t h a t  t h e y  c o u ld  w i t h  s a f e t y  recommend i t s  u s e . l
F u r t h e r m o r e ,  w i t h  ’ t h e  i n t r o d u c t i o n  o f  Hume " P e r f e c t "  P i p e ,  we f e e l
g r e a t  p r i d e  i n  t h e  f a c t  t h a t  t h e  Hume P i p e  Co. has  r e t a i n e d  t h e
s u p e r i o r i t y  [ i n  s p i t e  o f  t h e  p r i c e  war]  by g i v i n g  t h e  World i t s  l a t e s t
2
and p o s s i b l y  m os t  w o n d e r f u l  d i s c o v e r y  t h e y  ha v e  y e t  m a d e ' .
I n  commenting on t h e  p o s s i b i l i t y  of  c o n f l i c t  be tw een  t h e  image of
h i s  company (and  t h e r e f o r e  h i s  image) and t h e  making o f  p r o f i t s ,  he
s a i d  t h a t  ’ I t  i s  a f i x e d  p o l i c y  w i t h  t h e  Hume Companies t o  m a i n t a i n  t h e
s t a n d a r d  of  q u a l i t y .  P r o f i t s  a r e  s o u g h t  and welcomed,  b u t  i f  c o m p e t i -
3
t i o n  i s  keen  i t  i s  t h e  p r o f i t  n o t  t h e  q u a l i t y  which  s u f f e r s ' .
A d m i t t e d l y  t h i s  sounds  l i k e  s a l e s  p r o m o t i o n ,  b u t  i t  o c c u r s  i n  h i s  
p r i v a t e  n o t e s  w h ic h  w e re  n o t  meant  f o r  c i r c u l a t i o n .  A lso  t h i s  s t a t e ­
ment  a p p e a r s  c o n s i s t e n t  w i t h  h i s  a c t i v i t i e s ,  as  w i l l  be  s e e n  l a t e r  i n  
t h i s  c h a p t e r  and i n  C h a p t e r  9 ,  t h r o u g h o u t  t h i s  p e r i o d .  I n  f a c t ,  h i s  
Humeogeneous w e l d i n g  p r o c e s s  was aimed a t  im prov ing  t h e  q u a l i t y  of  t h e  
s t e e l  p i p e  even  though  i t  meant  i n c r e a s e d  c o s t s ,  and c o n s e q u e n t l y  was 
n o t  c o m p l e t e l y  a p p ro v e d  o f  by t h o s e  more c o n c e rn e d  s o l e l y  w i t h  t h e  
p r o f i t s  o f  t h e  company,  s u c h  as  J .A .  Cussen .  T h i s  i s  a good,  a l t h o u g h  
i s o l a t e d ,  i l l u s t r a t i o n  of  t h e  t r ium ph  of  t h e  company 's  image ove r  i t s  
p r o f i t s .  U s u a l l y  he  was a b l e  t o  combine b o t h .
C o n c l u s io n
Where com m erc ia l  s u c c e s s  ( p a r t i c u l a r l y  i n  r e l a t i o n  to  
p r o f i t a b i l i t y )  c o i n c i d e d  w i t h  h i s  d e s i r e  to  d e m o n s t r a t e  h i s  c r e a t i v e  
a b i l i t y ,  w h ich  was t h e  u s u a l  c a s e ,  Hume's i n v e n t i o n s  and i n n o v a t i o n s  
w e r e ,  i n  t h e  m a in ,  r e s p o n s e s  t o  economic p r e s s u r e s  and i n c e n t i v e s .  
C o n s e q u e n t l y  he  was c o n c e r n e d  t o  a pp ly  h i s  i n v e n t i n g  a b i l i t y  t o  
r e d u c i n g  t h e  p r o d u c t i o n  c o s t s  o f  h i s  c om pa n ie s ,  and t o  im prov in g  t h e  
q u a l i t y  o f  h i s  p r o d u c t s .  However ,  w i t h i n  t h e  framework d e v e lo p e d  i n
A .N .U . ,  3 2 / 9 / 1 ,  ' T w e n t y - f i f t h  A n n i v e r s a r y  o f  t h e  Hume P i p e ' ,  p r i v a t e  
n o t e s ,  18 Sep tem ber  1934,  p . l .
^ A . N . U . , 3 2 / 9 / 3 ,  'Hume P e r f e c t  P i p e ' ,  23 May 1933,  p . 5 .
3
A . N . U . , 3 2 / 9 / 3 ,  n o t e s  on t h e  v a r i o u s  Hume p r o d u c t s ,  w r i t t e n  sometime 
i n  t h e  e a r l y  t h i r t i e s ,  p . 18. Commenting on t h i s  Mr C.R. Hume has  s a i d :  
'He was c e r t a i n l y  w e l l  aware  o f  t h e  n e c e s s i t y  t o  make p r o f i t s  and n e v e r  
l o s t  s i g h t  o f  t h a t  f a c t .  However ,  h e  was enormous ly  q u a l i t y  
c o n s c i o u s . . . . '  P r i v a t e  c o r r e s p o n d e n c e  from Mr C.R, Hume, 19 Augus t  1971, 
p . 3 .
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t h e  above  p a g e s ,  i t  was p o s s i b l e  t h a t  h i s  c r e a t i v e  needs  m ig h t  n o t  be  
a d e q u a t e l y  t r a n s l a t e d  i n t o  p r o f i t a b i l i t y .  T h i s  p o s s i b i l i t y  c o u ld  a r i s e  
(and d i d  i n  t h e  c a s e  o f  Humeogeneous w e l d in g )  by a d e p a r t u r e  f rom h i s  
no rmal  p r a c t i c e  o f  s t a r t i n g  w i t h  t h e  r e q u i r e m e n t s  o f  t h e  p r o d u c t i o n  
p r o c e s s  and e f f e c t i n g  improvements  a f t e r  c o n s i d e r a b l e  e x p e r i m e n t a t i o n .  
Such a d e p a r t u r e  c o u ld  a r i s e  f rom t h e  i m p o s i t i o n  o f  an e x t e r n a l l y  
d e v e lo p e d  i d e a ,  w i t h o u t  s u f f i c i e n t  r e f e r e n c e  t o  t h e  p r o c e s s  c o n c e r n e d ,  
p o s s i b l y  due t o  an  e n t h u s i a s m  t o  p romote  h i s  image as  an i n v e n t o r ,  w i t h  
l i t t l e  c o n c e r n  f o r  p r o f i t s .
G e n e r a l  economic p r e s s u r e s  and i n c e n t i v e s
As W.R. Hume was r e s p o n s i v e  t o  economic c o n d i t i o n s  i t  i s  n e c e s s a r y  
t o  s u r v e y  t h o s e  g e n e r a l  i n c e n t i v e s  and p r e s s u r e s  which  a p p e a r  t o  have  
i n f l u e n c e d  h i s  i n v e n t i v e  and i n n o v a t i v e  a c t i v i t y .  T h e o r e t i c a l l y  an 
o p p o r t u n i t y  f o r  e x p a n s i o n  and p r o f i t  may e x i s t  w i t h i n  a g i v e n  m arke t  i f  
a f i r m  c a n  im prove  t h e  q u a l i t y  of  i t s  p r o d u c t  o r  i t s  p r o c e s s  of  
m a n u f a c t u r e  ( o r  b o t h ) .  On t h e  o t h e r  h a n d ,  a f i r m  may b e  compelled'*' t o  
make t h e s e  cha nges  i n  t h e  f a c e  o f  d e c l i n i n g  r a t e s  o f  p r o f i t  i f  no 
a l t e r n a t i v e  a venues  e x i s t  f o r  e i t h e r  i n c r e a s i n g  p r i c e s  o r  r e d u c i n g  
c o s t s ,  even  i f  t h e y  ha v e  no p a r t i c u l a r  d e s i r e  t o  i n c r e a s e  t h e i r  m ark e t  
s h a r e .
M arke t  p o t e n t i a l
I n  t h e  e a r l y  y e a r s  o f  t h e  t w e n t i e t h  c e n t u r y  p u b l i c  e n g i n e e r s  i n
A u s t r a l i a  (and  o v e r s e a s )  w e re  a c t i v e l y  s e a r c h i n g  f o r  a c h e a p e r  p i p e  f o r
2
se w e ra g e  and h y d r a u l i c  work.  T h i s  s i t u a t i o n  r e s u l t e d  from t h e  r e c e n t  
e s t a b l i s h m e n t  o f  s p e c i a l i s e d  a u t h o r i t i e s  f o r  t h e  p r o v i s i o n  o f  w a t e r  and 
s e w e ra g e  f a c i l i t i e s ,  wh ich w i t h  t h e i r  l i m i t e d  f i n a n c i a l  r e s o u r c e s  were  
a t t e m p t i n g  t o  s u p p l y  a l a r g e  b a c k l o g  o f  demand f o r  t h e s e  s e r v i c e s .
Given t h e  h i g h  l e v e l  o f  demand f o r  p i p e s  ( s e e  T a b l e  3 -3 )  and t h e  need 
t o  s e r v i c e  r a p i d l y  g rowing  u r b a n  c e n t r e s ,  t h e r e  e x i s t e d  c o n s i d e r a b l e  
g r o w t h -  and p r o f i t - p o t e n t i a l  f o r  a f i r m  which c o u ld  p r o d u c e  a cheap  y e t  
s t r o n g  and d u r a b l e  p i p e .  I t  was f o r t u n a t e  f o r  Hume t h a t  he  c o n c e iv e d
The d i r e c t o r s  o f  a p u b l i c  company have  u l t i m a t e l y  t o  answer  to  t h e i r  
s h a r e h o l d e r s  and c a n n o t  a l l o w  p r o f i t  r a t e s  t o  d e c l i n e  i n d e f i n i t e l y .
T h i s  h a s  b e e n  documented i n  C h a p t e r  3.
2
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t h e  i d e a  o f  m a n u f a c t u r i n g  a p i p e  by c e n t r i f u g a l  a c t i o n ,  w h ich  was a b l e  
t o  meet  t h e s e  r e q u i r e m e n t s ,  j u s t  a t  t h i s  a p p r o p r i a t e  t i m e .  From th e  
e v i d e n c e  t o  be  d i s c u s s e d  l a t e r  i n  t h i s  c h a p t e r ,  i t  a p p e a r s  t h a t  t h e  
i n i t i a l  i d e a  o c c u r r e d  i n d e p e n d e n t l y  o f  m a r k e t  c o n s i d e r a t i o n s .  However,  
t h e  d e c i s i o n  t o  d e v e lo p  t h i s  i d e a  i n t o  a comm erc ia l  p r o p o s i t i o n ,  by 
f l o a t i n g  a company t o  r a i s e  s u f f i c i e n t  funds  ( £ 1 ,000 )  f o r  e x p e r i m e n t a l  
p u r p o s e s ,  was b a s e d  upon an e v a l u a t i o n  o f  m a r k e t  c o n d i t i o n s .  The 
p r o s p e c t u s  s t a t e d  e n t h u s i a s t i c a l l y  t h a t  'The i n v e n t i o n  aims a t  
p r a c t i c a l l y  s e c u r i n g  a monopoly i n  some of  t h e  l a r g e s t  and most  needed 
a r t i f i c i a l  n e c e s s i t i e s  on e a r t h ' . ^  S i m i l a r l y ,  t h e  d e c i s i o n  t o  form a 
seco n d  company t o  e x p l o i t  t h e  r e s u l t i n g  i n v e n t i o n  would have  been  
i n f l u e n c e d  by m a r k e t  p o t e n t i a l ,  p a r t i c u l a r l y  as  t h e  p u b l i c  had t o  be  
c o n v in c e d  t h a t  t h e y  would  r e c e i v e  an a d e q u a t e  r e t u r n  on t h e i r  
i n v e s t m e n t .
The s u c c e s s  a c h i e v e d  by i n t r o d u c i n g  t h i s  improved p r o d u c t  and
m a n u f a c t u r i n g  p r o c e s s  h a s  a l r e a d y  b e e n  documented .  Hume Bros was a b l e
t o  o u t - c o m p e t e  o t h e r  p i p e  m a n u f a c t u r e r s  and t h e r e b y  i n c r e a s e  i t s  s h a r e
of  t h e  m a r k e t  -  t h e  m arke t  p o t e n t i a l  was r e a l i s e d .  I n  s p i t e  o f  t h e
p a t e n t s  t a k e n  o u t  on W.R. Hume's i n v e n t i o n ,  o t h e r  f i r m s  i n  t h e  i n d u s t r y
2
began  t o  m od ify  some of  h i s  i d e a s  s u f f i c i e n t l y  t o  e s c a p e  l e g a l  a c t i o n .  
Dur ing  World War I ,  C o n c r e t e  C o n s t r u c t i o n s  P ty  L td  d e v e lo p e d  a machine  
wh ich  u t i l i s e d  c e n t r i f u g a l  a c t i o n  i n  a d i f f e r e n t  manner  t o  t h e  Hume 
p a t e n t ,  h o w e v e r ,  Hume e n t e r p r i s e s  overcame t h i s  c o m p e t i t i o n  by 
p u r c h a s i n g  t h a t  company. Then ,  d u r i n g  t h e  m i d - t w e n t i e s  C o a te s  and Co 
( l a t e r  known as  R o c la  L t d ) , who u s e d  a s i m i l a r  t e c h n i q u e  t o  Humes on 
a l l  b u t  t h e i r  l a r g e r  p i p e s  (which were  p roduced  by v e r t i c a l  v i b r a t i o n ) , 
b e g a n  c om pe t ing  e f f e c t i v e l y  w i t h  Hume P i p e .  Because  o f  t h e s e  
de ve lopm en ts  i t  became i n c r e a s i n g l y  d i f f i c u l t  f o r  Hume e n t e r p r i s e s  to  
grow (by im p ro v in g  i t s  s h a r e  o f  t h e  m a r k e t )  -  a c o u r s e  t o  which  W.R. 
Hume ( a s  we s h a l l  a t t e m p t  t o  d e m o n s t r a t e  i n  C h a p t e r  6) was commit ted .
A . N . U . , 1 1 6 / 1 / 1 8 ,  Hume I n d u s t r i e s  18 9 2 -1 9 4 2 : Commemorating 50 Years  
o f  P r o g r e s s i v e  I n d u s t r y .
2
Under  A u s t r a l i a n  p a t e n t  law a t  t h a t  t im e  W.R. Hume d i d  n o t  have a 
monopoly o v e r  t h e  u s e  o f  c e n t r i f u g a l  a c t i o n  f o r  t h e  m a n u f a c t u r e  of  
p i p e s ,  b u t  o n ly  o v e r  t h e  way i n  wh ich  t h a t  a c t i o n  was u t i l i s e d .  Th is  
e n a b le d  o t h e r  m a n u f a c t u r e r s  t o  u s e  t h e  same a c t i o n ,  b u t  i n  a 
d i f f e r e n t  m anner .
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T h e r e f o r e  f u r t h e r  e x p a n s i o n  depended  upon t h e  f i r m ’ s a b i l i t y  to  
i n n o v a t e  -  an  a b i l i t y  to  c r e a t e  i t s  own m a r k e t .
C o n s e q u e n t l y ,  i n  t h e  1900’s t h e  e x i s t i n g  g rowth  and p r o f i t  
p o t e n t i a l  f o r  a f i r m  t h a t  co u ld  p ro d u ce  an e c onom ica l  p i p e  t o  mee t  t h e  
s t a n d a r d s  o f  p u b l i c  e n g i n e e r s  would  have  p l a y e d  an i m p o r t a n t  p a r t  i n  
t h e  i n t r o d u c t i o n « o f  Hume’s i n i t i a l  i n v e n t i o n .  I n  t u r n ,  t h i s  p r o v id e d  a 
d e m o n s t r a t i o n  e f f e c t  -  f u r t h e r  g rowth  c o u ld  be  a c h i e v e d  by i n n o v a t i o n  -  
wh ich  became more r e l e v a n t  as  t h e  f i r m  came i n t o  c o n f l i c t  w i t h  i t s  most  
e f f i c i e n t  c o m p e t i t o r s .
P r o f i t a b i l i t y
Economic p r e s s u r e  was l a r g e l y  e x e r t e d  t h ro u g h  p r o f i t  l e v e l s  and 
p r o f i t  r a t e s  by t h e  c o n v e r g i n g  movement o f  p r i c e s  and c o s t s  (o r  a r a t e  
o f  d i v e r g e n c e  which  was l e s s  r a p i d  t h a n  t h e  g rowth  o f  c a p i t a l  s t o c k )  
and by changes  i n  r e l a t i v e  f a c t o r  p r i c e s .  A marked r e d u c t i o n  i n  p r o f i t  
r a t e s  c o u ld  n o t  be  i g n o r e d  f o r  l o n g  as  p r o f i t s  w e re  an  i m p o r t a n t  s o u r c e  
o f  f i n a n c e  and t h e r e  was a need  t o  p l a c a t e  t h e i r  s h a r e h o l d e r s .  Such a 
s i t u a t i o n  c o u ld  b e  rem e d ie d  i n  two main  ways ;  on t h e  one hand  by 
r e d u c i n g  c o s t s  t h r o u g h  i n n o v a t i o n  o r  by i n c r e a s i n g  t u r n o v e r  (however ,  
t h e r e  was l i t t l e  s c o p e  f o r  r e a p i n g  economies o f  s c a l e ,  a s  w i l l  be  
d e m o n s t r a t e d  i n  C h a p t e r  6 ) ,  and on t h e  o t h e r ,  by i n c r e a s i n g  o r  a t  
l e a s t  m a i n t a i n i n g  p r i c e s .  Bo th  methods w e r e  a t t e m p t e d ,  t h e  f i r s t  more 
s u c c e s s f u l l y  t h a n  t h e  s e c o n d .  W hile  t h e r e  a r e  a lw ays  e x c e p t i o n s  t o  
such  g e n e r a l i s a t i o n s  i t  a p p e a r s  t h a t  i n  t h i s  c a s e  d e c l i n i n g  
p r o f i t a b i l i t y  p r o v i d e d  p r e s s u r e  to  i n t r o d u c e  c o s t - r e d u c i n g  r a t h e r  t h a n  
p r o d u c t - im p r o v e m e n t  t e c h n i q u e s .  As shown i n  t h e  l a s t  s e c t i o n ,  t h e  
r e v e r s e  was g e n e r a l l y  t h e  c a s e  r e g a r d i n g  t h e  i n c e n t i v e s  p r o v i d e d  by 
m a r k e t  p o t e n t i a l .  In  d i s c u s s i n g  t h e s e  economic p r e s s u r e s  a t t e n t i o n  
w i l l  be  i n i t i a l l y  f o c u s e d  on t h e i r  t im in g  and t h e n  d i r e c t e d  t o  t h e i r  
s e l e c t i v e  n a t u r e  ( t h r o u g h  changes  i n  r e l a t i v e  f a c t o r  p r i c e s ) .
A d e t a i l e d  e x a m i n a t i o n  o f  p r o f i t s ,  p r o f i t  r a t e s  and r a t e s  of  
r e t u r n  h a s  b e e n  made i n  C h a p t e r  9 .  T h e r e f o r e  i t  i s  o n l y  n e c e s s a r y  t o  
make a b r i e f  s u r v e y  o f  t h e  f i n d i n g s  of  t h a t  c h a p t e r  h e r e .  While  t h e  
f i r m ' s  m a n u f a c t u r i n g  p r o f i t s  grew r a p i d l y  from t h e  e a r l y  1910 ' s  t o  t h e  
l a t e  1 9 3 0 ' s  ( a l t h o u g h  more s l o w l y  i n  t h e  l a s t  d e c a d e ) ,  t h e  p r o f i t  r a t e  
was l e s s  e n c o u r a g i n g .  Between t h e  e a r l y  1 9 1 0 ' s  and t h e  l a t e  1920 ' s  
t h e  p r o f i t  r a t e  (measured  b e tw e e n  p e r i o d s  of  f u l l  c a p a c i t y )  was f a i r l y
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s t a b l e ,  b u t  b e tw een  t h e  l a t e  t w e n t i e s  and t h e  l a t e  t h i r t i e s  i t  f e l l  
c o n s i d e r a b l y .  Tak ing  t h e  Hume companies  i n d i v i d u a l l y  i t  i s  e v i d e n t  
t h a t  t h e  p r o f i t  r a t e  f o r  Hume P i p e  b e g a n  t o  f a l l  s l i g h t l y  d u r i n g  t h e  
1920Ts and t h e n  d e c l i n e d  r a p i d l y  d u r i n g  t h e  1 9 3 0 ' s ;  a l s o  Hume S t e e l  
e x p e r i e n c e d  a marked d e c l i n e  i n  i t s  p r o f i t  r a t e  d u r i n g  t h e  l a t t e r  
d e c a d e .
A few f u r t h e r  o b s e r v a t i o n s  r e g a r d i n g  t h e  f i n a n c i a l  p e r fo rm a n c e  o f  
b o t h  companies  may h e l p  t o  e x p l a i n  t h e i r  i n n o v a t i o n  p r o c e s s e s .  The 
f i r m ' s  c o n c r e t e  p i p e  b u s i n e s s  grew r a p i d l y  a t  t h e  e x p e n se  o f  e x i s t i n g  
p i p e  m a n u f a c t u r e r s  b e tw een  t h e  e a r l y  y e a r s  o f  t h e  1 9 1 0 ' s  and 1920 ' s ,  
on t h e  b a s i s  o f  W.R. Hume's o r i g i n a l  i n n o v a t i o n .  Dur ing  t h i s  p e r i o d  
t h e  l o n g - t e r m  p r o f i t  r a t e  was s t a b l e  and no e f f e c t i v e  o p p o s i t i o n  was 
e n c o u n t e r e d .  T h e r e f o r e  i t  i s  n o t  s u r p r i s i n g  t h a t  Hume P i p e ' s  main 
p r e o c c u p a t i o n  was w i t h  p r o d u c t  improvement .  But once  a l l  a v a i l a b l e  
m a r k e t s  had b e e n  p e n e t r a t e d  (by t h e  e a r l y  1 920 ' s )  a t  t h e  expense  of 
t h e  l e a s t  e f f e c t i v e  c o m p e t i t o r s ,  Hume P i p e  came i n t o  c o n f l i c t  w i t h  
more e f f i c i e n t  f i r m s .  C o n s e q u e n t l y  g rowth  became i n c r e a s i n g l y  c o s t l y  
i n  t e rm s  o f  h i g h e r  s e l l i n g  c o s t s  (T a b le  3 -16)  and i n  V i c t o r i a  and 
South  A u s t r a l i a  t h ro u g h  f a l l i n g  p r i c e s .  T h i s  p roduced  a d e c l i n e  i n  
t h e  company 's  p r o f i t  r a t e .  An a t t e m p t  was made t o  p r e v e n t  p r i c e s  
f a l l i n g  f u r t h e r  i n  1928 by  t h e  c o n c l u s i o n  o f  a p r i c e  ag re e m e n t  be tw een  
t h e  m a jo r  V i c t o r i a n  p r o d u c e r s .  However ,  t h e  low p r o f i t  r a t e s  ( s h o r t ­
term f l u c t u a t i o n s  as w e l l  a s  a l o n g e r - t e r m  t r e n d )  d u r i n g  t h a t  de c ade  
must have  p l a c e d  p r e s s u r e  on t h e  f i r m  t o  r e d u c e  c o s t s .  As economies 
of  s c a l e  were  n o t  a v i a b l e  a l t e r n a t i v e  ( as  w i l l  be  shown i n  C h a p t e r  6 ) ,  
t h e  on ly  method a v a i l a b l e  was t o  employ c o s t  r e d u c i n g  t e c h n i q u e s .  I t  
i s  i n t e r e s t i n g  t o  d i s c o v e r  t h a t  d u r i n g  t h e  t w e n t i e s  t h e  main  
p r e o c c u p a t i o n  o f  t h e  company was w i t h  t h i s  t y p e  of  p r o c e s s  improvement .  
On t h e  o t h e r  hand ,  d u r i n g  t h e  p r i c e  war  of  1930 t o  1934 p r i c e s  were  
pushed so low t h a t  l i t t l e  c o u ld  be  done by r e d u c i n g  c o s t s .  O t h e r  
methods had t o  be  employed ,  and on a number o f  o c c a s i o n s  t h e  Hume 
management  a t t e m p t e d ,  u n s u c c e s s f u l l y ,  to  c o n c lu d e  h o s t i l i t i e s  by coming 
t o  an a g re e m e n t  w i t h  R o c l a .  I n  view of  t h i s  f a i l u r e  an a t t e m p t  was 
made t o  i n c r e a s e  t h e  q u a l i t y  o f  t h e  c o n c r e t e  p i p e  i n  o r d e r  t o  improve  
Hume P i p e ' s  c o m p e t i t i v e  a b i l i t y .  F o r t u n a t e l y  f o r  t h e  company, i n  1932 
E .S .  Hume made t h e  on ly  m a j o r  improvement  t o  t h e  c o n c r e t e  p i p e  s i n c e  
h i s  b r o t h e r ' s  1910 i n v e n t i o n .  Th i s  may have  b e e n  an i m p o r t a n t  f a c t o r
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i n  t h e  ag re e m e n t  r e a c h e d  be tw een  t h e  two p r o t a g o n i s t s  i n  1934. I n  any 
c a s e ,  a f t e r  1934 w i t h  p r i c e s  f i x e d  and t h e  p r o f i t  r a t e  f a l l i n g ,  
a t t e n t i o n  t u r n e d  once more ,  as  we s h a l l  s e e  l a t e r  i n  t h i s  c h a p t e r ,  to  
a p p l y i n g  c o s t - r e d u c i n g  t e c h n i q u e s  i n  t h e i r  f a c t o r i e s .
A p a r t  f rom South A u s t r a l i a  i n  t h e  mid to  l a t e  t w e n t i e s  and W este rn  
A u s t r a l i a  i n  t h e  e a r l y  t o  m i d - t h i r t i e s , Hume S t e e l  Ltd pe r fo rm e d  v e r y  
p o o r l y  i n  f i n a n c i a l  t e rm s  ( s e e  T a b le  9 - 1 4 ) .  I n  t h e  e a s t e r n  s t a t e s  of 
A u s t r a l i a  t h e  c o m p e t i t i o n  was v e r y  i n t e n s e  on b o t h  a q u a l i t y  and p r i c e  
b a s i s .  T h i s  d i s a p p o i n t i n g  p e r f o r m a n c e  may have  be e n  p a r t l y  r e s p o n s i b l e  
f o r  t h e  i n n o v a t i o n s  which were f o r t h c o m i n g  t h r o u g h o u t  t h e  i n t e r w a r  
p e r i o d .  I t  i s  i n t e r e s t i n g  to  d i s c o v e r  t h a t  i n  t h e  c a s e  of  Hume S t e e l  
b o t h  c o s t  r e d u c t i o n  and p r o d u c t  improvement  were  v e r y  c l o s e l y  r e l a t e d .  
To o b t a i n  a  weld  as  good as  t h e i r  main c o m p e t i t o r  (Mephan F e r g u s o n ) , 
Hume S t e e l ' s  c o s t s  w ere  n e c e s s a r i l y  h i g h e r ,  and v i c e  v e r s a .  T e c h n i c a l  
changes  i n v o l v i n g  a r e d u c t i o n  i n  c o s t  and an improvement  i n  q u a l i t y  
were  r e q u i r e d .  The main  e x c e p t i o n  t o  t h i s  g e n e r a l i s a t i o n  was t h e  s o -  
c a l l e d  "Humeogeneous ' w e l d in g  t e c h n i q u e  which improved w e ld in g  q u a l i t y ,  
b u t  n o t  s u f f i c i e n t l y  t o  w a r r a n t  t h e  i n c r e a s e  i n  c o s t  wh ich  i t  i n v o l v e d .  
T h i s  i n v e n t i o n  a p p e a r s  t o  have  b e e n  l a r g e l y  prompted  by p e r s o n a l  
r e a s o n s .  P e r h a p s  i t  was an a t t e m p t ,  by an a g in g  s e l f - p r o c l a i m e d  
i n v e n t o r ,  t o  a t t e m p t  a m a j o r  b r e a k t h r o u g h  i n  t h e  q u a l i t y  o f  t h e  s t e e l  
p i p e  com parab le  w i t h  t h a t  made i n  t h e  c o n c r e t e  p i p e  by h i s  1910 
i n v e n t i o n .
An i n t e r e s t i n g  c o n s i d e r a t i o n  to  emerge ou t  o f  t h i s  d i s c u s s i o n  i s  
t h a t  t h e  i n c r e a s e d  c o s t s  (which w i l l  be  d i s c u s s e d  i n  d e t a i l  l a t e r  i n  
t h i s  c h a p t e r ) ,  a s s o c i a t e d  w i t h  t h e  1932 c o n c r e t e  and 1934 s t e e l  p i p e  
i n n o v a t i o n s  would have  c o n t r i b u t e d  t o  t h e  d e c l i n e  i n  p r o d u c t i v i t y  
d u r i n g  t h e  t h i r t i e s ,  w h ich  was o b s e r v e d  i n  C h a p t e r  9.
I t  h a s  be e n  shown t h a t  g e n e r a l  p r e s s u r e s  e x i s t e d  d u r i n g  t h e  
t w e n t i e s  and t h e  second  h a l f  o f  t h e  t h i r t i e s  t h a t  would  have  
e n c o u ra g e d  r e s e a r c h  i n t o  c o s t - r e d u c i n g  t e c h n i q u e s  and t h e i r  a p p l i c a t i o n  
t o  p r o d u c t i o n .  T h i s  g e n e r a l  s i t u a t i o n  was c h a r a c t e r i s e d  by 
d i f f e r e n t i a l  changes  i n  c o s t s .  Once th e  d e c i s i o n  had  b e e n  made to  
r e d u c e  u n i t  c o s t s  by i n t r o d u c i n g  some new p r o d u c t i o n  t e c h n i q u e  ( e i t h e r  
i n  a d d i t i o n  to  o r  i n  l i e u  o f  i n c r e a s e d  t u r n o v e r ) , r e l a t i v e  f a c t o r  
p r i c e s  would  have  p l a y e d  an i m p o r t a n t  p a r t  i n  d e t e r m i n i n g  t h e  t y p e  of  
t e c h n i q u e  c h o s en .
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FIG. 5 -1 :  F a c to r  P r i c e s ,  1 9 1 0 /1 1 -1 9 3 8 /3 9 .
S e m i- lo g . s c a l e .
S o u rc e s :  T a b le  7-11 and A ppendix  IV .
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From F i g u r e  5-1 i t  w i l l  be  s e e n  t h a t  t h e r e  a r e  f o u r  p e r i o d s  d u r i n g  
t h e  y e a r s  1910 to  1940 when r e l a t i v e  f a c t o r  p r i c e s  unde rw en t  
s i g n i f i c a n t  c h a n g e s .  The s t e a d y  r e l a t i o n s h i p  i n  t h e  e a r l y  1910’s was 
d i s r u p t e d  by c o n d i t i o n s  d u r i n g  World War I .  While  t h e  i n t e r e s t  r a t e  
r e m a in e d  s t e a d y ,  t h e  p r i c e  o f  c a p i t a l  equ ipment  r o s e  more r a p i d l y  t h a n  
t h e  wage r a t e . ^  C o n s e q u e n t ly  t h e  p r i c e  o f  c a p i t a l  r e l a t i v e  t o  t h a t  of  
l a b o u r  r o s e ,  e n c o u r a g in g  a s u b s t i t u t i o n  of  l a b o u r  f o r  c a p i t a l .  Dur ing 
t h e  e a r l y  t w e n t i e s  t h i s  r e l a t i o n s h i p  be tw e en  l a b o u r  and c a p i t a l  p r i c e s  
was r e v e r s e d .  Wage r a t e s  c o n t i n u e d  t o  r i s e  im m e d i a t e l y  a f t e r  t h e  
c o n c l u s i o n  o f  g l o b a l  h o s t i l i t i e s  and r em ain ed  a t  t h i s  r e l a t i v e l y  h i g h  
l e v e l  t h r o u g h o u t  t h e  t w e n t i e s .  On t h e  o t h e r  h a n d ,  t h e  i n t e r e s t  r a t e  
r em a in e d  unchanged  and t h e  p r i c e  o f  c a p i t a l  equ ipment  f e l l .  The n e t  
r e s u l t  o f  changes  d u r i n g  and im m e d i a t e l y  a f t e r  World War I  was t h a t  i n  
t h e  t w e n t i e s  t h e  p r i c e  o f  l a b o u r  r e l a t i v e  t o  t h a t  o f  c a p i t a l  was h i g h e r  
t h a n  i t  had b e e n  d u r i n g  t h e  e a r l y  1910’s .  The d i r e c t o r s  w e r e ,  no 
d o u b t ,  aware  of  t h i s  t en d e n c y  i n  a g e n e r a l  way,  and t h e r e f o r e  i t  can be  
e x p e c t e d  t h a t  t hey  were  e n c o u ra g e d  t o  i n t r o d u c e  c a p i t a l  b i a s e d  
t e c h n i c a l  change .  T h i s  i s  c o n s i s t e n t  w i t h  t h e  i n c r e a s e  i n  t h e  c a p i t a l /  
l a b o u r  r a t i o  ove r  t h e s e  y e a r s .
A n o th e r  p e r i o d  o f  s h o r t - r u n  d i s r u p t i o n  o f  r e l a t i v e  f a c t o r  p r i c e s  
o c c u r r e d  d u r i n g  t h e  l a t e  t w e n t i e s  and e a r l y  t h i r t i e s .  Once a g a i n  t h e  
p r i c e  o f  c a p i t a l  r e l a t i v e  t o  l a b o u r  r o s e ,  as  b o t h  i n t e r e s t  r a t e s  and 
c a p i t a l  equ ip m en t  p r i c e s  i n c r e a s e d ,  and t h e  wage r a t e  f e l l .  Th is  
r e l a t i o n s h i p  was o n ly  s h o r t - l i v e d ,  b e i n g  r e v e r s e d  d u r i n g  t h e  r e m a in i n g  
y e a r s  o f  t h e  t h i r t i e s ,  as  i n t e r e s t  r a t e s  and c a p i t a l  equ ipment  p r i c e s  
f e l l ,  w h i l e  t h e  wage r a t e  r e g a i n e d  i t s  f o rm e r  l e v e l .  By t h e  end of  t h e  
t h i r t i e s  r e l a t i v e  f a c t o r  p r i c e s  were  s i m i l a r  to  w ha t  t h e y  had  be e n  i n  
t h e  m i d - t w e n t i e s .
By way o f  c o n c l u s i o n ,  i t  would  seem t h a t ,  d i s c o u n t i n g  t h e  
t e m p o r a r y  i n f l u e n c e s  of  t h e  y e a r s  o f  war  and d e p r e s s i o n ,  t h e  t r e n d  of 
t h e  c a p i t a l  p r i c e  r e l a t i v e  t o  t h a t  of  l a b o u r  was upwards b e tw e en  t h e  
e a r l y  1 9 1 0 ' s  and t h e  m i d - 1 9 2 0 ' s ,  m a i n t a i n i n g  t h a t  l e v e l  u n t i l  t h e  l a t e  
t h i r t i e s .  Th i s  s u g g e s t s  t h a t  economic p r e s s u r e s  e x i s t e d  t h r o u g h o u t  t h e  
t w e n t i e s ,  e n c o u r a g in g  t h e  i n t r o d u c t i o n  o f  c a p i t a l  b i a s e d  t e c h n o l o g y .
The p r i c e  o f  c a p i t a l  i s  a  f u n c t i o n  o f  t h e  p r i c e  o f  c a p i t a l  equipment  
and t h e  r a t e  o f  i n t e r e s t .
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One way o f  t e s t i n g  t h e  r e s p o n s i v e n e s s  o f  t h e  d i r e c t o r s  t o  r e l a t i v e  
f a c t o r  p r i c e s  i s  t o  compare t h e  above p a t t e r n  w i t h  t h e  changes  i n  Hume 
P i p e ' s  c a p i t a l / l a b o u r  r a t i o .  T a b l e  4-4 i n d i c a t e s  t h a t  t h i s  r a t i o  
i n c r e a s e d  d u r i n g  t h e  im m edia te  p o s t - W o r l d  War I  y e a r s ,  which  i s  what we 
would have  e x p e c t e d  i n  view of  t h e  change  i n  r e l a t i v e  f a c t o r  p r i c e s  
b e tw een  t h e  e a r l y  y e a r s  of  t h e  1910 ' s  and 1920' s .  However ,  t h e  
i n f l u e n c e  o f  t h e  p o s t - w a r  change  i n  r e l a t i v e  f a c t o r  p r i c e s  d id  n o t  work 
i t s e l f  o u t  u n t i l  t h e  end o f  t h e  t w e n t i e s ,  when t h e  f i n a l  s o l u t i o n  t o  
r e d u c i n g  h a n d l i n g  c o s t s  had be e n  d i s c o v e r e d  by W.R. Hume. T h e r e a f t e r ,  
n e i t h e r  r e l a t i v e  f a c t o r  p r i c e s  n o r  t h e  c a p i t a l / l a b o u r  r a t i o  underw ent  
any l o n g - t e r m  change .  The c o i n c i d e n c e  o f  t h e s e  two v a r i a b l e s  s u g g e s t s  
t h a t  Hume d i d  t a k e  changes  i n  r e l a t i v e  f a c t o r  p r i c e s  i n t o  c o n s i d e r a t i o n .
D ur ing  t h e  i n t e r w a r  p e r i o d  t h e r e  was an  i n c r e a s e  i n  t h e  m arg ins  
p a id  t o  s k i l l e d  workers , '* '  w h i c h ,  f o r  Hume S t e e l ,  would have  r e s u l t e d  i n  
an  i n c r e a s e  i n  t h e  p r i c e  o f  l a b o u r  r e l a t i v e  t o  c a p i t a l  b e tw een  t h e  
t w e n t i e s  and t h e  t h i r t i e s .  I t  i s  p o s s i b l e  t h a t  t h i s  had  some impac t  
upon t h e  growing  c a p i t a l  i n t e n s i t y  of  Hume S t e e l ' s  method of  p r o d u c t i o n ,  
a s  i n d i c a t e d  i n  T a b l e  4 -4 .  However ,  o f  g r e a t e r  i m p o r t a n c e  was t h e  
a b s o l u t e  s c a r c i t y  o f  s k i l l e d  l a b o u r  (which i s  d e a l t  w i t h  i n  C h a p te r  
8) d u r i n g  t h e  i n t e r w a r  p e r i o d .  The d i f f i c u l t y  of  o b t a i n i n g  s k i l l e d  
hand  w e l d e r s ,  who were  p a i d  h i g h e r  m arg in s  t h a n  f i t t e r s  and t u r n e r s ,  
would have  been  an i m p o r t a n t  f a c t o r  i n  W.R. Hume's e f f o r t s  to  
i n t r o d u c e  a  s y s te m  o f  a u t o m a t i c  and s e m i - a u t o m a t i c  p r o c e s s e s .  By t h e  
end o f  t h e  t w e n t i e s  t h e r e  was o n ly  one i m p o r t a n t  f i r m ,  Thompson and Co. 
o f  C a s t l e m a i n e ,  which  p roduced  s t e e l  p i p e s  u s i n g  manual  t e c h n i q u e s .  
A l though  mach ine  o p e r a t o r s  i n  t h e  s t e e l  p i p e  i n d u s t r y  w ere  l e s s  s k i l l e d  
t h a n  hand w e l d e r s ,  i t  was d i f f i c u l t  t o  o b t a i n  s u f f i c i e n t  e x p e r i e n c e d  
men t h r o u g h o u t  t h i s  p e r i o d .  T h i s  may have  added p r e s s u r e  t o  s u b s t i t u t e  
c a p i t a l  f o r  l a b o u r  w h e r e v e r  p o s s i b l e .
I I  The P r o c e s s  o f  I n v e n t i o n  and I n n o v a t i o n
An e x a m i n a t i o n  o f  t h e  p r o c e s s  o f  i n v e n t i o n  and i n n o v a t i o n  i n  t h e  
f i r m ' s  v a r i o u s  a c t i v i t i e s  c a n  be  m e a n i n g f u l l y  u n d e r t a k e n  now t h a t  t h e  
u n d e r l y i n g  economic and non -econom ic  f a c t o r s  have  been  o u t l i n e d .  Th is  
d i s c u s s i o n  s h a l l  d e a l  s e p a r a t e l y  w i t h  t h e  c h a n g in g  t e c h n i q u e s  employed
1 See C h a p t e r  8.
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i n  t h e  f i r m ' s  c o n c r e t e  p i p e ,  s t e e l  p i p e  and e n g i n e e r i n g  d i v i s i o n s ,  and 
r e f e r e n c e  w i l l  be  made t o  m o t i v a t i n g  f a c t o r s  and to  t h e  s i g n i f i c a n c e  of  
t h e  t e c h n i q u e s  employed.
C o n c r e t e  p i p e  t ec h n o lo g y
Between 1910 and 1939 t h e  Hume o r g a n i s a t i o n  p a t e n t e d  83 i n v e n t i o n s  
c o n c e r n e d  w i t h  t h e  m a n u f a c t u r e  o f  c o n c r e t e  p i p e s  and o t h e r  c o n c r e t e  
p r o d u c t s .  Of t h e s e  t h e  g r e a t e s t  number (20) d e a l t  w i t h  t h e  improvement  
of  p i p e - m a k i n g  m a c h i n e r y ,  f o l l o w e d  by t h o s e  r e l a t i n g  t o  p i p e  j o i n t s  
( 1 6 ) ,  p i p e  l i n i n g  ( 1 3 ) ,  p i p e  r e i n f o r c e m e n t  ( 9 ) ,  t y p e s  of  p i p e  ( 6 ) ,  and 
o t h e r  m a c h in e r y  and cement  goods ( 1 9 ) .  As t h e  p i p e - m a k in g  mach inery  
and p i p e  l i n i n g  i n v e n t i o n s  had  t h e  main im pa c t  upon r e d u c i n g  u n i t  c o s t s  
and i n c r e a s i n g  t o t a l  f a c t o r  p r o d u c t i v i t y  i n  t h e  Hume P i p e  company, 
t h e y  w i l l  r e c e i v e  t h e  most  d e t a i l e d  a t t e n t i o n  i n  t h i s  s e c t i o n .
P ip e -m a k in g  m ach inery  
1. E a r l y  e x p e r i m e n t s
W a l t e r  Hume's f i r s t  and most  s i g n i f i c a n t  i n v e n t i o n  r e l a t i n g  t o  
c o n c r e t e  p i p e s  was d e r i v e d  from a t e c h n i q u e  u s e d  i n  h i s  s t e e l  f e n c e  
b u s i n e s s .  A f t e r  t h e  f e n c i n g  s e c t i o n s  had b e e n  c o n s t r u c t e d  they  were  
d ip p e d  i n t o  a b a t h  of  p a i n t  as  p r o t e c t i o n  a g a i n s t  r u s t .  To p r e v e n t  
e x c e s s  p a i n t  r u n n in g  i n  an u n s i g h t l y  manner  down t h e  c o a t e d  s u r f a c e s  of  
t h e  f e n c i n g  s e c t i o n s ,  W.R. Hume i n v e n t e d  a m ach ine  which  spun  t h e s e  
s e c t i o n s  a b o u t  a c e n t r a l  a x i s  a t  h i g h  s p e e d ,  t h e r e b y  removing  a l l  
s u p e r f l u o u s  l i q u i d .  A f t e r  t h e  s u c c e s s  o f  t h i s  i n v e n t i o n  Hume p u r s u e d  
o t h e r  m ethods  o f  p r o f i t a b l y  employing  c e n t r i f u g a l  a c t i o n .  He f i n a l l y  
d e c id e d  t h a t  a c e n t r i f u g a l  mach ine  c o u ld  overcome,  ’ . . . t h e  d i f f i c u l t y  
and i n c o n s i s t e n c y  o f  b u i l d i n g  p i p e s  by t h e  p r o c e s s  [ p l a s t e r i n g  c o n c r e t e  
o n to  a f ram e]  t h e  M onie r  [Company] w ere  u s i n g ' . ^  Hume's f a m i l i a r i t y  
w i t h  t h i s  p r o c e s s  a p p e a r s  t o  have  b e e n  due t o  a number of  a c q u a i n t a n c e s  
(one of  whom, a c o u s i n ,  was r e s i d e n t  e n g i n e e r  i n  A d e l a i d e  f o r  t h e  above 
company) who worked i n  t h e  c o n c r e t e  p i p e  i n d u s t r y .
W.R. Hume c o n d u c te d  h i s  f i r s t  s u c c e s s f u l  e x p e r i m e n t s  i n  p r o d u c i n g
A .N .U . ,  3 2 / 9 / 1 ,  ' E a r l y  days of  Hume P i p e ' .  The company 's  c o r r e c t  
name w as ,  R e i n f o r c e d  C o n c r e t e  and Monier  P i p e  C o n s t r u c t i o n  Co. P ty  
L td .
184
W alter R eginald I I ume. Afminfnetitriitrj J’ip n ,  tl'C.
FIGURE 5-2  W.R. Hume's  1914 C e n t r i f u g a l  Machine
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p i p e s  c e n t r i f u g a l l y  d u r i n g  November 1909,  u s i n g  a s h o r t  l e n g t h  of  2^"
p i p i n g  wh ich  was spun on a la the. '* '  A l though  t h e  s m a l l - s c a l e
e x p e r i m e n t s  f o r  c e n t r i f u g a l l y  s p i n n i n g  p i p e s  w e re  s u c c e s s f u l ,  t h o s e  on a
l a r g e r  s c a l e  b r o u g h t  p o o r  r e s u l t s .  Of t h i s  p e r i o d  W.R. Hume s a i d :
. . . a t  one t ime  t h e  m a n u f a c t u r e  of  c o n c r e t e  p i p e s  
c e n t r i f u g a l l y  a p p e a r e d  to  be  p e r f e c t l y  h o p e l e s s ,  and i n  
d e s p a i r  t h e  i n v e n t o r  s o u g h t  t o  c onve r t  t h e  p r o c e s s  i n t o  
t h e  m a n u f a c t u r e  o f  c a s t  i r o n  p i p e s .  But f u r t h e r  
i n v e s t i g a t i o n  opened up new p o s s i b i l i t i e s ,  and a g a i n  
c o n c r e t e  a b s o r b e d  a t t e n t i o n . 2
These  new p o s s i b i l i t i e s  e v e n t u a t e d  i n  t h e  r e v o l u t i o n a r y  i n v e n t i o n
p a t e n t e d  i n  September  1910,  which  formed t h e  s o l e  b a s i s  f o r  t h e  company
Hume Bros Cement I r o n  Co. L t d ,  wh ich  was f l o a t e d  t o  e x p l o i t  them 
3
c o m m e r c i a l l y .  As t h e  1910 p a t e n t  was lod g ed  b e f o r e  any commerc ia l  
p r o d u c t i o n  was u n d e r t a k e n ,  i t  i s  n o t  s u r p r i s i n g  t o  f i n d  t h a t  i n  A p r i l  
1911 a s e co n d  p a t e n t  d e t a i l e d  t h e  s p e c i f i c a t i o n s  o f  a c o n s i d e r a b l y  
s i m p l i f i e d  p i p e - m a k i n g  m ac h in e ,  u t i l i s i n g  t h e  same p r i n c i p l e s .  ’The 
o b j e c t  o f  ou r  p r e s e n t  i n v e n t i o n . . . i s  t o  p r o v i d e  a mach ine  which  w h i l s t  
w ork ing  on t h e  u n d e r l y i n g  p r i n c i p l e s  i n  and b a s e d  on our  p r i o r
4
s p e c i f i c a t i o n  w i l l  n e v e r t h e l e s s  b e  g r e a t l y  s i m p l i f i e d  i n  s t r u c t u r e ' .  
F u r t h e r  m o d i f i c a t i o n s  w e r e  made and r e g i s t e r e d  i n  November 1911,  and 
Sep tem ber  1914,  a imed a t  e x t e n d i n g  t h e  r a n g e  o f  p r o d u c t s  and r e d u c i n g  
l a b o u r  c o s t s ,  s o  t h a t  by t h e  l a t t e r  d a t e  most  of  t h e  p r e s e n t - d a y  
f e a t u r e s  had  b e e n  e s t a b l i s h e d .
The 1914 p a t e n t ,  wh ich  i s  i l l u s t r a t e d  i n  F i g u r e  5 - 2 ,  d e s c r i b e s  a
5
m ach ine  w i t h  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s .
(a)  Two p a r a l l e l  c r o s s  b a r s  ( F i g u r e  5 - 2 ,  p a r t  1, n o . 2 ) ,  mounted 
on a m ach ine  be d  ( n o . l ) ,  s u p p o r t e d  a main  d r i v i n g  s h a f t  ( n o . 20) and up
A .N .U . ,  3 2 / 9 / 1 ,  n o t e s  made by W.R. Hume on 18 Sep tem ber  1934 ( p . l ) ,  
on t h e  o c c a s i o n s  o f  t h e  25th a n n i v e r s a r y  o f  t h e  Hume P i p e .  A l s o  M.H.O. ,  
’Humes L td  -  S h o r t  H i s t o r y '  by A . J . E .  G o u r l a y ,  w i t h  t h e  a s s i s t a n c e  of  
Mrs W.R. Hume and Mr R.C. Hume, p . 2 .
2
I b i d . ,  p . 3 .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  A u s t r a l i a n  I r o n  and  S t e e l  
L td  ( f o r m e r l y  C. Hosk ins  L td )  i n t r o d u c e d  a s i m i l a r  ( t h e  de Lavand)  
p r o c e s s  wh ich  was i n t r o d u c e d  i n  1929 from o v e r s e a s .
 ^ I b i d .  , p . 3 .
4 Commonwealth of  A u s t r a l i a ,  P a t e n t s  ( h e r e a f t e r  c a l l e d  C . A . P . ) ,
13 A p r i l  1911, n o . 890.
I b i d , ,  25 Sep tem ber  1914,  no .  14 ,4 9 0 .
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t o  f o u r  s u b s i d i a r y  s h a f t s  ( n o . 2 2 ) ,  a t  t h e  ends of  which  w e r e  f l a n g e d  
d r i v i n g  w h e e l s .  These  s h a f t s  c o u ld  b e  a d j u s t e d  t o  accommodate  p i p e s  of 
d i f f e r e n t  s i z e s .
(b)  The main d r i v i n g  s h a f t  was m o t i v a t e d  t h ro u g h  t h e  medium of  an 
e n d l e s s  b e l t  a t t a c h e d  t o  a c o n v e n i e n t l y  p l a c e d  m o to r .  The s u b s i d i a r y  
s h a f t s  had  no d i r e c t  c o n n e c t i o n  w i t h  t h e  d r i v i n g  s h a f t ,  and were  s e t  i n  
m o t i o n  th r o u g h  c o n t a c t  w i t h  t h e  f l a n g e d  w he e l s  ( n o . 24) of  t h e  p i p e  
moulds ( n o . 23) when t h e y  were  p l a c e d  i n  p o s i t i o n  on t h e  m ach ine .
C o n c r e t e  p i p e s  were  m a n u f a c t u r e d  on t h i s  a p p a r a t u s  by  c a r r y i n g  ou t  
t h e  f o l l o w i n g  o p e r a t i o n s .
(a)  I f  r e i n f o r c e d  c o n c r e t e  p i p e s  w e re  t o  b e  p ro d u ce d  t h e n  woven 
w i r e  r e i n f o r c e m e n t s  w ere  i n s e r t e d  i n  t h e  moulds and were  s u s pende d  by 
s p l i t  r i n g s  p l a c e d  a t  t h e  end of  each  mould.
(b) These  moulds were  t h e n  p l a c e d  i n  p o s i t i o n  w i t h  t h e i r  f l a n g e d  
w h e e l s  making c o n t a c t  w i t h  t h o s e  o f  t h e  s u b s i d i a r y  d r i v i n g  s h a f t s .  I n  
1914 t h i s  was done by r a i s i n g  a p l a t f o r m ,  a t t a c h e d  t o  t h e  two p a r a l l e l  
c r o s s b a r s ,  i n  o r d e r  t h a t  t h e  moulds m igh t  be  r o l l e d  i n t o  p o s i t i o n .  
(Today e l e c t r i c  h o i s t s  a r e  u s e d . )
(c)  The machine  was t h e n  s e t  i n  s low m o t io n  w h i l e  t h e  cement-  
s t o n e  m i x t u r e  was s h o v e l l e d  i n t o  t h e  m o u lds .  T h i s  c o m p a r a t i v e l y  s low 
m o t io n  d i s t r i b u t e d  t h e  m a t e r i a l  e v e n ly  a round  t h e  mould c a s i n g s ,  When 
t h i s  had b e e n  a c h i e v e d ,  t h e  s p e ed  was g r a d u a l l y  i n c r e a s e d  u n t i l  t h e  
m ou ld ing  and s e t t i n g  o f  t h e  p a r t i c l e s  had b e e n  c o m p le te d .  Meanwhile  
a l l  s u r p l u s  m a t e r i a l  was removed w i t h  t h e  a i d  of  a c h a n n e l  s c r a p e r ,  and 
s u b s e q u e n t l y  t h e  i n t e r i o r s  o f  t h e  p i p e s  were  smoothed  w i t h  a round 
t r o w e l  w h i l s t  s t i l l  i n  r o t a t i o n .  A f t e r  a f i n a l  r o t a t i o n ,  a t  a h i g h  
s p e e d ,  had  b e e n  g i v e n  t o  t h e  m o u ld s ,  t h e  m ach ine  was g r a d u a l l y  s lowed 
down and a l l  s u r p l u s  w a t e r  was d r a i n e d  o f f .
(d) The moulds w ere  t h e n  removed from t h e  m ach ine  and once  t h e  
c o n c r e t e  had s e t ,  t h e  f l a n g e d  w h e e l s  w e re  d e t a c h e d  from t h e  mould 
c a s i n g s ,  and t h e  c a s i n g s  w ere  expanded  t o  r e l e a s e  t h e  c o n c r e t e  p i p e .
T h i s  method of p i p e  m a n u f a c t u r e  was c o n s i d e r a b l y  d i f f e r e n t  f rom 
any t h a t  had  b e e n  u t i l i s e d  up t o  September  1910. I n  t h e  1910 p a t e n t  
i t  was s t a t e d  t h a t  ’ t h e  u s u a l  m e thod '  of  m a n u f a c t u r i n g  p i p e s  i n  
A u s t r a l i a  were  t h r e e  i n  number:'*'
1 C . A . P . ,  16 September  1910,  n o . 19360,  p . l .
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(a)  to  b u i l d  t h e  p i p e  up on a f rame o r  m a n d r i l  by means of  
s u c c e s s i v e  l a y e r s  o f  c o n c r e t e  ( t h e  Monier  p r o c e s s ) ;
(b)  by ramming c o n c r e t e  i n t o  s u i t a b l y  shaped  m ou lds ;
(c) by a r r a n g i n g  r e i n f o r c e m e n t  i n  a box o r  f rame and t h e n  
t h ro w in g  t h e  c o n c r e t e  i n t o  t h e  same,  i n  a s e m i - d r y  c o n d i t i o n  and 
f i n a l l y  ramming i t  i n t o  a c l o s e l y  packed  m i x t u r e .
T hese  c ru d e  manual  methods may have  b e e n  t h e  on ly  ones  employed i n  
A u s t r a l i a  b e f o r e  1910,  b u t  t h e r e  i s  e v id e n c e  t o  s u g g e s t  t h a t  more 
s o p h i s t i c a t e d  t e c h n i q u e s  w e re  b e i n g  u s e d  o v e r s e a s .  I n  t h e  U n i t e d  
S t a t e s  o f  Am erica ,
S h o r t l y  a f t e r  1900, i n  t h e  N o r t h w e s t ,  t h e  f i r s t  t a m p e r -  
t y p e  m ach ines  w e r e  d e v e lo p e d  s e p a r a t e l y  by Mess rs  
Thompson, Hammond, B u l l e n  and Ash. The c o r e  form f o r  
t h e s e  m ach ines  was g e n e r a l l y  f i x e d  w i t h  t h e  o u t e r  form 
r e v o l v i n g  w h i l e  d ry  mix  c o n c r e t e  was m e c h a n i c a l l y  tamped 
i n t o  t h e  w a l l  s p a c e  b e tw e e n  t h e  c o r e  form and t h e  o u t e r  
form by wooden t am per  s t i c k s  o p e r a t i n g  a t  h i g h  speed  
w h i l e  s t r i k i n g  t h e  d r y  mix heavy b l o w s . 1
A no the r  method f o r  m e c h a n i c a l  com pac t ing  i s  d e s c r i b e d  i n  a B r i t i s h
p a t e n t  o f  1899. T h i s  m ach ine  c o n s i s t e d  o f  a s t a t i o n a r y  mould w i t h i n
which  r o t a t e d  a h e l i c a l  r i b b e d  c o r e .  As t h i s  c o r e  s p i r a l l e d  upwards i t
2
compressed  t h e  c o n c r e t e  a g a i n s t  t h e  i n s i d e  of  t h e  mould.  F u r t h e r
m o d i f i c a t i o n s  w e re  made t o  t h i s  b a s i c  p r o c e d u r e  t o  e n a b l e  t h e  manu-
3
f a c t u r e  of  a w i r e - r e i n f o r c e d  c o n c r e t e  p i p e .  I n  t h i s  m o d i f i e d  m a c h in e ,  
r e i n f o r c i n g  w i r e  was drawn t h r o u g h  t h e  h e l i c a l  r i b  by t h e  r o t a t i n g  c o re  
and d e p o s i t e d  i n  t h e  m a t e r i a l  of  t h e  p i p e  as t h e  c o r e  moved upw ards .  
The re  i s  no e v i d e n c e  t o  s u g g e s t  t h a t  a mach ine  o f  t h i s  t y p e  was i n  
o p e r a t i o n  o v e r s e a s  b e f o r e  1910,  however ,  a s i m i l a r  m ach ine  was u s e d  by 
C o n c r e t e  C o n s t r u c t i o n s  P t y  L td  (which became a s u b s i d i a r y  of t h e  Hume 
o r g a n i s a t i o n  i n  September  1920) a f t e r  1914,  and was f u r t h e r  m o d i f i e d  by 
them i n  1916 .^
H.F.  P e c k w o r th ,  ' F i f t y  Years  i n  t h e  T e c h n i c a l  Development  of  C o n c r e t e  
P i p e ' .  J o u r n a l  o f  t h e  American  C o n c r e t e  I n s t i t u t e . V o l . 5 0  (Feb .
1954) p . 5 1 4 .
^ B r i t i s h  P a t e n t ,  1899, n o . 18353.
3
C . A . P . ,  1906,  n o . 6334.  T h i s  p a t e n t  was t a k e n  o u t  by a Swedish f i r m .
A
C . A . P . ,  28 J u n e  1916, n o . 1371. Th is  p a t e n t  embodied an a t t e m p t e d  
s o l u t i o n  t o  t h e  p rob lem  a r i s i n g  from u n s a t i s f a c t o r y  b e d d in g  o f  t h e  
r e i n f o r c e m e n t  m a t e r i a l ,  by u s i n g  a s t a t i o n a r y  c o r e  and a v e r t i c a l l y  
r o t a t i n g  mould.
188
I t  would  a p p e a r ,  i n  v iew of  t h e s e  d e v e lo p m e n t s ,  t h a t  W.R. Hume was 
e i t h e r  unaware  o f  t h e  e x i s t e n c e  of  t h e s e  m a c h i n e s ,  or  t h a t  he 
d e l i b e r a t e l y  o m i t t e d  r e f e r e n c e  to them in o r d e r  t h a t  h i s  own i n v e n t i o n  
m ig h t  sound  more r e v o l u t i o n a r y .  However ,  d e s p i t e  the  e x i s t e n c e  of  
o t h e r  i n v e n t i o n s  f o r  p ip e - m a k in g  m ach ines  d u r i n g  t h e  f i r s t  decade  of 
t h e  t w e n t i e t h  c e n t u r y ,  Hume’ s a p p a r a t u s  was i m p o r t a n t  b o t h  f o r  t h e  
o r i g i n a l  a c t i o n  w h ic h  i t  employed (which  was s i m p l e  i n  com par i son  w i t h  
t h e s e  o t h e r  m a c h in e s )  and i t s  comm erc ia l  s u c c e s s  i n  t h e  form c o n c e iv e d  
by him.  T h i s  s u c c e s s  i n s p i r e d  i m i t a t i o n  by o t h e r s  who m o d i f i e d  t h e  
m a c h i n e r y  s u f f i c i e n t l y  to  a v o id  i n f r i n g i n g  t h e  Hume p a t e n t s .
I t  would  b e  i l l u m i n a t i n g  i f  t h e  d i f f e r e n c e  i n  p r o d u c t i o n  c o s t s  
b e tw e e n  t h e  hand  made p i p e  and t h e  Hume p i p e  c o u ld  be  c a l c u l a t e d .  The 
a v a i l a b i l i t y  o f  d a t a  on p r o d u c t i o n  c o s t s  f o r  t h e  Monier  p i p e  p re -1 9 1 0  
was a t  f i r s t  c o n s i d e r e d  s u f f i c i e n t  t o  u n d e r t a k e  t h i s  e x e r c i s e .  Un­
f o r t u n a t e l y  no c o s t  i n f o r m a t i o n  i s  a v a i l a b l e  f o r  t h e  Hume P i p e  u n t i l  
t h e  mid 1 9 2 0 ' s .  A l th o u g h  t h e  p r e - 1 9 1 0  c o s t s  can  be  e x t r a p o l a t e d  
f o rw a r d  by p r i c e  i n d e x e s ,  t h e  r e s u l t i n g  c o m pa r i son  i s  n o t  b e tw e e n  two 
a l t e r n a t i v e  p r o c e s s e s  i n  1910,  b u t  one i n  1910 and one i n  1923/24 .
A lso  t h e s e  c o s t s  r e f e r  t o  two e n t i r e l y  d i f f e r e n t  p r o d u c t s . The g r e a t e r  
d e n s i t y  o f  t h e  Hume P i p e  e n a b l e d  i t  t o  be  u s e d  u n d e r  h i g h e r  p r e s s u r e s  
t h a n  t h e  o l d e r  Monie r  p i p e .
For  w h a t  i t  i s  w o r t h ,  t h e  a v e r a g e  p r i c e  i n  1923/24 f o r  t h e  Hume 
p i p e  was 5 7 .5  p e n c e ,  w h i l e  t h a t  f o r  t h e  Monier  p i p e  had  t h e y  be e n  
p ro d u ce d  i n  t h a t  y e a r  u s i n g  t h e  p r e - 1 9 1 0  m ethod ,  was 48 .6  pence .  
However ,  ha d  i t  b e e n  p o s s i b l e  t o  c a l c u l a t e  r e l a t i v e  p r i c e s  on an 
e q u i v a l e n t  s t r e n g t h - l e n g t h  o f  l i f e  b a s i s ,  t h e  Hume p i p e  would  have  be e n  
f a r  c h e a p e r  t h a n  t h e  Monier  p i p e .  Of more i n t e r e s t  i s  t h e  f a c t  t h a t  
t h e  s t r u c t u r e  o f  t h e s e  p r i c e s  had  changed .  A l though  t o t a l  c o s t  a s  a 
p e r c e n t a g e  o f  s e l l i n g  p r i c e  was a p p r o x i m a t e l y  t h e  same i n  b o t h  c a s e s ,  
t h e  c o m p o s i t i o n  o f  t o t a l  c o s t  had  c hanged .  The c o s t  o f  l a b o u r  as  a 
p e r c e n t a g e  o f  t o t a l  c o s t  ( i n  1923/24  p r i c e s )  had  f a l l e n  from 40 .6  p e r  
c e n t  f o r  t h e  M onie r  p r o c e s s  t o  20 .1  p e r  c e n t  i n  t h e  Hume p r o c e s s ,  
m a t e r i a l  c o s t s  f e l l  s l i g h t l y  f rom 4 8 .2  p e r  c e n t  t o  39 .7  p e r  c e n t ,  
w h i l e  o t h e r  c o s t s  ( i n c l u d i n g  c a p i t a l )  r o s e  from 11 .2  p e r  c e n t  t o  40 .2  
p e r  c e n t . ^  T h i s  s u g g e s t s  t h a t  t h e  Hume p r o c e s s  r e s u l t e d  i n  a
1 See a p p e n d ix  I I  a t  t h e  end o f  t h i s  c h a p t e r  f o r  method of  c a l c u l a t i o n ,
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c o n s i d e r a b l e  s a v i n g  o f  l a b o u r  a t  t h e  e xpense  of  i n c r e a s e d  c a p i t a l  
c o s t s .
2. S t a g e s  o f  deve lopm ent
I n  r e t r o s p e c t  i t  i s  p o s s i b l e  t o  i s o l a t e  f i v e  d i s t i n c t  pha ses  i n  
t h e  d e v e lopm en t  o f  t h e  company's  p ip e - m a k in g  m ach inery  up t o  t h e  o u t ­
b r e a k  of  World War I I .
(a)  1 9 1 0 - 1 4 . As we have  a l r e a d y  s e e n ,  W.R. and E . J .  Hume were 
l a r g e l y  c o n c e r n e d  w i t h  s i m p l i f y i n g  t h e i r  o r i g i n a l  c o n c e p t i o n  i n  o r d e r  
t o  r e d u c e  b o t h  t h e  c o s t  of  c a p i t a l  equ ipment  and  t h e  l a b o u r  r e q u i r e d  to  
o p e r a t e  i t  t o  e n s u r e  i t s  commerc ia l  s u c c e s s .
(b) 19 1 4 -2 0 . The main c o n c e n t r a t i o n  of  W a l t e r  Hume i n  t h i s  
p e r i o d  was on improvements  to  t h e  p r o d u c t  -  t h e  Hume p i p e  -  by 
m o d i f i c a t i o n s  t o  t h e  m a c h in e r y .
(c)  1 9 2 0 - 3 2 . Now t h a t  t h e  Hume p i p e  had  b e e n  f u l l y  d e v e lo p e d ,  
a t t e n t i o n  was d e v o te d  t o  im prov ing  t h e  e f f i c i e n c y  o f  t h e  m a c h i n e r y ,  i n  
t e rm s  o f  t h e  l a b o u r  and c a p i t a l  r e q u i r e d  t o  p ro d u c e  i t .
(d)  1 9 3 2 - 3 4 . A new p i p e  -  t h e  s o - c a l l e d  Humeogeneous P i p e  -  was 
c r e a t e d  i n  1932 by a d d in g  c o n c u s s i o n a l  a c t i o n  t o  t h a t  of  a c e n t r i f u g a l  
n a t u r e .  These  two o r  so y e a r s  w e re  s p e n t  i n  t r y i n g  to  p e r f e c t  t h i s  
p i p e  t h r o u g h  m o d i f i c a t i o n s  i n  t h e  e x i s t i n g  m ac h in e ry  and equ ip m en t ,
( e )  1 9 3 4 - 3 9 . Once t h e  Humeogeneous P i p e  had  b e e n  f u l l y  d e v e lo p e d ,  
e f f o r t s  w e re  aimed a t  r e d u c i n g  t h e  c o s t  o f  p r o d u c t i o n  of  t h i s  p i p e .
3. P r o d u c t  improvement ,  1914-20:  The Hume P i p e
The re  w e re  f o u r  i n v e n t i o n s  p a t e n t e d  i n  t h i s  p e r i o d ,  a l l  i n  t h e  
name o f  W.R. Hume and a l l  aimed a t  e i t h e r  im prov ing  t h e  q u a l i t y  o f  t h e  
Hume P i p e ,  o r  e x t e n d i n g  t h e  r a n g e  o f f e r e d ,  due t o  t h e  u n s a t i s f a c t o r y  
q u a l i t y  o f  t h e i r  e a r l y  h y d r a u l i c  p i p e s .  P i p e s  m a n u f a c t u r e d  and l a i d  
b e f o r e  1920 w e re  c o n t i n u a l l y  u n d e r  r e p a i r  i n  t h e  p e r i o d  1922/23 t o  
192 9 /3 0 ,  when a t o t a l  of  £37 ,897  was expended .  Hume r e a l i s e d  t h a t  i f  
h i s  c o n c r e t e  p i p e  co u ld  be  improved t o  t h e  s t a g e  where  i t  was w i d e ly  
a c c e p t e d  f o r  h y d r a u l i c  work t h e n  t h e  f i r m ' s  growth p o t e n t i a l  would 
i n c r e a s e  s i g n i f i c a n t l y .
The 1914 p a t e n t  was l a r g e l y  con c e rn e d  w i t h  i n c r e a s i n g  t h e  r a n g e  of  
p i p e s  made p o s s i b l e  by t h e  c e n t r i f u g a l  p r o c e s s .  T h i s  i n v e n t i o n  
p r o v id e d
. . . t h e  means whereby th e  p i p e s  may be  formed w i t h  s o c k e t
ends and can  be  l o n g i t u d i n a l l y  o r  c i r c u m f e r e n t i a l l y
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d i v i d e d  i n t o  s e c t i o n s  o r  s h o r t  l e n g t h s ,  t h e  fo rm e r  
b e i n g  s u i t a b l e  f o r  s h o r t  open c o n d u i t s ,  w h i l s t  t h e  
l a t t e r  can  be  u s e d  f o r  c o l l a r s  f o r  j o i n i n g  t h e  end of 
a d j a c e n t  p i p e s .  Means a r e  a l s o  p r o v i d e d  f o r  smooth ing  
t h e  i n t e r i o r  o f  t h e  p i p e s  d u r i n g  t h e  p r o c e s s  of  
m a n u f a c t u r e . . . .
I n  my i n v e n t i o n  p r o v i s i o n  i s  a l s o  made f o r  b r a n c h  
p i p e s  p l a c e d  a t  r i g h t  a n g l e s  w i t h  t h e  body of  t h e  p i p e .  ^
T h i s  i n v e n t i o n  m a i n ly  i n v o l v e d  p r o d u c i n g  s p e c i a l  m ould ing  c a s i n g s ,  and
i n s e r t s  f o r  s u c h .
The second  p a t e n t  o f  December 1918 was d i r e c t e d  a t  im prov ing  t h e
s t r e n g t h  and d e n s i t y  o f  t h e  Hume P i p e .  To a c h i e v e  t h i s ,  i t  was found
n e c e s s a r y  t o  have  ' t h e  speed  o f  t h e  m ach ine  u n d e r  c o m p le te  and v a r i a b l e  
2
c o n t r o l ' .  E xpe r im en t  r e v e a l e d  t h a t  t h e  speed  a t  t h e  end o f  t h e
s p i n n i n g  o p e r a t i o n ,  when t h e  c o n c r e t e  had s e t  i n  t h e  mould ,  s h o u l d  be
s u d d e n l y  i n c r e a s e d  ' s o  as  t o  more t h o r o u g h l y  pack  t h e  c e m e n t ' .  T h i s
i n v o l v e d  t h e  i n t r o d u c t i o n  of  a g e a r i n g  sy s te m  c o n s i s t i n g  o f  two s e t s  of
cone p u l l e y s  and b e l t s ,  t o  t h e  e x i s t i n g  m a c h i n e r y .  By t h e  a d d i t i o n  of
t h i s  g e a r  t h e  c a p i t a l  c o s t  o f  p r o d u c t i o n  would have  b e e n  i n c r e a s e d ,  b u t
t h e  improved p i p e  c o u ld  command a w i d e r  m a r k e t .  T h i s  t y p e  of
t r a n s m i s s i o n  g e a r  was u s e d  t h r o u g h o u t  t h e  t w e n t i e s ,  b e i n g  e v e n t u a l l y
r e p l a c e d  by a  v a s t l y  improved  g e a r  of  American  d e s i g n .  T h i s
3
t r a n s m i s s i o n  g e a r  was o r d e r e d  from America l a t e  i n  1927,  a r r i v i n g  i n  
A u s t r a l i a  i n  F e b r u a r y  1928. I t  was d i s m a n t l e d  and u s e d  as a p a t t e r n  i n  
t h e  Dynon Road workshop f o r  t h e  p r o d u c t i o n  o f  new g e a r s  f o r  a l l  b r anc he s .
I n  May 1920 W a l t e r  Hume p a t e n t e d  a n o t h e r  i n v e n t i o n ,  which  d i d  n o t  
i n v o l v e  a m o d i f i c a t i o n  o f  an e x i s t i n g  p r o c e s s  b u t  wh ich  i n t r o d u c e d  a new 
one.  We h a v e  no e v id e n c e  t o  show t h a t  t h i s  p a t e n t  was e v e r  u t i l i s e d  by 
t h e  f i r m ,  b u t  i t  i s  i n t e r e s t i n g  b e c a u s e  t h e  b a s i c  p r i n c i p l e s  w h ic h  i t  
employed a r e  s i m i l a r  t o  t h o s e  u s e d  i n  1932 t o  p ro d u ce  a g r e a t l y  improved  
p i p e ;  how ever ,  t h e y  w e re  embodied h e r e  i n  an e n t i r e l y  d i f f e r e n t  form.  
T h i s  i n v e n t i o n  u t i l i s e d  b o t h  c e n t r i f u g a l  a c t i o n  and a v e r t i c a l  v i b r a t o r y
C . A . P . ,  25 Sep tem ber  1914, n o . 14490,  p . l .
2
C . A . P . ,  23 December 1918, n o . 9628 ,  p . l .
3 A .N .U . ,  3 2 / 2 3 / 4 ,  ' P l a n t ' ,  E .S .  Hume/J .A.  Cussen ,  4 J a n u a r y  1927,
p . 2 .
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movement .  I t  t o o k  t h e  form o f  a c e n t r a l l y  p i v o t e d  p l a t f o r m  on which  a
v e r t i c a l  p i p e  mould was p l a c e d .  The p l a t f o r m  had  w he e l s  n e a r  i t s
c i r c u m f e r e n c e  and r a n  on a c i r c u l a r  t r a c k .  C e n t r i f u g a l  a c t i o n  was
g i v e n  by t h e  r o t a t i o n  o f  t h e  p l a t f o r m  a b o u t  i t s  c e n t r a l  a x i s ,  and t h e
v e r t i c a l  j o l t i n g  by c o r r u g a t i o n s  o f  e i t h e r  t h e  c i r c u l a r  t r a c k  o r  t h e
w h e e l s  w h ich  made c o n t a c t  w i t h  i t .  W.R. Hume’s aim i n  t h e  c o m b in a t io n
of  t h e s e  two s i m u l t a n e o u s l y  a p p l i e d  a c t i o n s  was ’ . . . t o  c o n s t r u c t  t h e
p i p e  o r  o t h e r  b o d i e s  i n  such  a manner  t h a t  t h e  cem en t ,  c o n c r e t e ,  o r
o t h e r  m a t e r i a l  u s e d  i n  t h e  p r o c e s s  i s  t h o r o u g h l y  and c o m p l e t e l y  
2
p a c k e d ’ . P o s s i b l y  wha t  p r e v e n t e d  t h i s  method b e i n g  a d o p te d  was t h e  
c o n s i d e r a b l e  change  i n  m ac h in e r y  r e q u i r e d .  The e x p e c t e d  c o s t  of 
i n t r o d u c i n g  t h i s  method and t h e  abandonment  o f  t h e  e x i s t i n g  one may 
ha v e  p r e v e n t e d  e x p e r i m e n t a t i o n  a lo n g  t h e s e  l i n e s ;  t h u s  an o p p o r t u n i t y  
t o  im prove  t h e  q u a l i t y  o f  t h e  c o n c r e t e  p i p e  was m is se d  and was n o t  
f i n a l l y  g r a s p e d  u n t i l  1932.
F i n a l l y ,  t h e  p a t e n t  o f  December 1920 was a  r e t u r n  to  t h e  more 
c o n v e n t i o n a l  p r o d u c t i o n  m ethod .  The o b j e c t  of  t h i s  i n v e n t i o n  was 
’ . . . t o  p r o v i d e  a p p a r a t u s  c a p a b l e  o f  d e a l i n g  w i t h  p r o d u c t s  o f  g r e a t e r  
c a p a c i t y  and f o r  w h ich  c o n s i d e r a b l e  volumes and w e i g h t s  of  c o n c r e t e
3
a r e  r e q u i r e d ’ . To a c h i e v e  t h i s ,  t h e  f rame on t h e  mould c a s i n g  was 
s t r e n g t h e n e d  and s p e c i a l  r e t a i n i n g  r i n g s  w e re  p r o v i d e d  f o r  t h e  end o f  
each  mould as  c o n t a c t s  f o r  t h e  f l a n g e d  d r i v i n g  w h e e l s  on t h e  p ip e  
m ac h ine .
4.  P r o c e s s  improvemen t ,  1920-32
I t  i s  a p p a r e n t  f rom t h e  n a t u r e  o f  i n v e n t i o n s  p a t e n t e d  by t h e  Hume 
o r g a n i s a t i o n  and t h e  g e n e r a l  t e n o r  o f  t h e  f i r m ' s  c o r r e s p o n d e n c e ,  t h a t  
d u r i n g  t h i s  p e r i o d  t h e  d i r e c t o r s  were  c onc e rne d  t o  r e d u c e  t h e  t im e ,  
l a b o u r ,  and t o  a r e l a t i v e l y  l e s s e r  e x t e n t ,  c a p i t a l  r e q u i r e d  t o  p ro d u ce  
a g i v e n  o u t p u t .  The d e c l i n i n g  p r o f i t  r a t e  and t h e  i n c r e a s e  i n  t h e  
p r i c e  of  l a b o u r  r e l a t i v e  t o  c a p i t a l  had a c o n s i d e r a b l e  impac t  upon t h e  
n a t u r e  o f  t h e  i n v e n t i o n s  and i n n o v a t i o n s  o f  t h i s  p e r i o d .  T h e re  was a
T h i s  i n v e n t i o n  i s  s i m i l a r  i n  p r i n c i p l e ,  i f  n o t  i n  fo rm ,  t o  a s e r i e s  
of  i n v e n t i o n s  by C.H. F e r g u s o n ,  a D evonpor t  (Tasmania)  b l a c k s m i t h ,  i n  
1919 and 1922 ,  r e l a t i n g  t o  a  combined o s c i l l a t i n g - j o l t i n g  movement 
a imed a t  g r e a t e r  c o n s o l i d a t i o n  o f  c o n c r e t e  p a r t i c l e s .
 ^ C . A . P . ,  4 May 1920,  n o . 15447, p . l .
 ^ C . A . P . ,  18 December 1920,  n o . 19210,  p . l .
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constant desire to reduce total costs by the application of capital 
biased (i.e. labour saving) technical change. Hume Pipe’s directors 
were responding to the changed economic conditions between the mid 
1910's and the early 1920’s, which have already been discussed.
It was generally recognised throughout the firm that time, labour 
and capital could most readily be reduced in the following production 
stages :
(a) assembling the mould, complete with runner wheels;
(b) placing the mould in position on the machine prior to 
spinning;
(c) the spinning time taken to form the pipe;
Cd) removing it once the spinning operation had been completed;
(e) and finally extracting the finished pipe from its casing.
All these stages involved considerable labour-time to complete.
The patent of September 1921 attempted to overcome the necessity 
of using flanged wheels attached to both ends of the pipe casing. It 
was felt that unnecessary time and effort were consumed in attaching 
these wheels to the mould, to say nothing of the capital expenditure 
involved in supplying a different set of wheels for each size of pipe 
produced. The apparatus provided for in this invention involved an 
overhead driving shaft with wheels attached to both ends, from which 
hung endless belts. Within these belts the mould was supported, which 
no longer required the attachment of flanged friction wheels. It was 
suggested in the patent that capital costs would be reduced, particular­
ly in temporary rural factories, by virtue of its simple construction.^ 
Although savings in both capital and labour costs were effected in 
these directions, it was found costly, in terms of both time and 
labour, to place the pipe casings in their slings. Therefore it was 
rejected as a method of increasing efficiency in pipe making. However, 
it was important indirectly, as it anticipated a more successful attempt 
later in this period to use endless belts on the conventional machine to 
achieve lower-cost production.
In this connection it is interesting to mention a patent held by
2the British firm, Hume Pipe and Concrete Construction Co. Ltd. It
C.A.P., 29 September 1921, no.3777, p.l. 
 ^C.A.P., 18 April 1922, no.6502.
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u t i l i s e d  t h e  same i d e a  o f  p i p e s  s u p p o r t e d  by bands  and d r i v e n  by o v e r ­
head s h a f t s .  But  i t  d i f f e r e d  i n  t h a t  i t  s u g g e s t e d  t h e  u s e  o f  mass 
p r o d u c t i o n  t e c h n i q u e s  i n  o r d e r  t o  g r e a t l y  r e d u c e  l a b o u r  r e q u i r e m e n t s .
So t h a t  l a b o u r  would no t  b e  i d l e  d u r i n g  t h e  s p i n n i n g  p r o c e s s ,  i t  was 
e n v i s a g e d  t h a t  a number (5 o r  more) of  t h e s e  p i p e  s l i n g s  b e  mounted on 
w he e led  f ram es  t h a t  would  b e  s u p p o r t e d  by a c i r c u l a r  o v e rh e a d  t r a c k .
Th is  wou ld e n a b l e  l a b o u r  t o  s p e c i a l i s e  i n  p a r t i c u l a r  t a s k s  a t  g iv e n  
s t a g e s  a round  t h e  t r a c k ,  and t h e r e b y  e l i m i n a t e  t h e i r  p a r t i a l  i n a c t i v i t y .  
However ,  a c om prehens ive  a t t a c k  on l a b o u r  c o s t s  of  t h i s  n a t u r e  was no t  
u n d e r t a k e n  by t h e  A u s t r a l i a n  company,  m a i n ly  b e c a u s e  o f  t h e  f r a g m e n te d  
and s m a l l  s c a l e  o f  t h e  A u s t r a l i a n  m a r k e t .
A n o th e r  i n v e n t i o n  o f  t h i s  p e r i o d ,  p a t e n t e d  by E . J .  Hume i n  August  
1923, had  as  i t s  o b j e c t  ’ . . . t h e  c o n s t r u c t i o n  and u s e  of  v a r i o u s  
e l e m e n t s  whereby  t h e  t im e  o c c u p ie d  i n  t h e  m a n u f a c t u r e  of  c o n c r e t e  p i p e s  
by t h e  c e n t r i f u g a l  p r o c e s s  may be  c o n s i d e r a b l y  r ed u c e d  and c e r t a i n  
d i s a d v a n t a g e s  may be  o v e rc o m e ’ .^  He p r o p o se d  d o ing  t h i s  by :  f i r s t l y ,  
o m i t t i n g  t h e  w a t e r  r i n g  by p r o v i d i n g  s p e c i a l  means f o r  the  removal  of  
w a t e r  w i t h o u t  s t o p p i n g  t h e  r o t a t i o n  of  t h e  mould;  and s e c o n d l y ,  by 
e l i m i n a t i n g  t h e  mould ends t h ro u g h  t h e  p r o v i s i o n  o f  pe rmanen t  h e a d -  
s t o c k s  a t t a c h e d  t o  t h e  m ach ine .
I n  s p i t e  o f  t h i s  c o n c e n t r a t i o n  o f  e f f o r t  t o  r e d u c e  h a n d l i n g  c o s t s  
i n  t h e  p r o d u c t i o n  o f  p i p e s ,  s u c c e s s  had  n o t  be e n  a c h i e v e d  by  t h e  mid 
t w e n t i e s .  Then ,  i n  r a p i d  s u c c e s s i o n ,  two a l t e r n a t i v e s  s u g g e s t e d  them­
s e l v e s  as  t h e  s o l u t i o n  t o  t h i s  p rob lem .  S t r a n g e l y  enough,  t h e s e  
i n v e n t i o n s  w ere  evoked by a d e s i r e  t o  make improvements  i n  t h e  p i p e -  
l i n i n g  p r o c e s s ,  and on ly  a f t e r  t h e i r  a p p e a r a n c e  f o r  t h a t  p u r p o s e  was i t  
r e a l i s e d  t h a t  t h e y  w ere  a l s o  r e l e v a n t  to  p i p e  m a k i n g . T h i s  was a 
r e v e r s a l  o f  t h e  i n n o v a t i o n  f lo w ;  n o r m a l ly  d i s c o v e r i e s  made i n  connec­
t i o n  w i t h  p i p e  making were  l a t e r  a d a p t e d  t o  t h e  p r o d u c t i o n  o f  cement 
l i n e d  c a s t  i r o n  o r  s t e e l  p i p e s .  For  example,  t h e  f i r s t  p i p e  p a t e n t
a p p e a r e d  i n  September  1910,  w h i l e  t h e  f i r s t  f o rm a l  r e c o g n i t i o n  o f  t h e
2
r e l e v a n c e  o f  t h i s  p r o c e s s  t o  p i p e  l i n i n g  was made i n  A p r i l  1911.
The f i r s t  of  t h e s e  i n v e n t i o n s  was con c e rn e d  w i t h  t h e  l i n i n g  of 
long  p i p e s  h a v in g  a s m a l l  d i a m e t e r .  P r e v i o u s l y ,  s e r i o u s  p roblems had 
been  e n c o u n t e r e d  w i t h  t h e  l i n i n g  o f  t h i s  c l a s s  of p i p e  due t o  t h e
 ^ C . A . P . ,  14 Augus t  1923, n o . 13792,  p . l .
 ^ C . A . P . ,  20 A p r i l  1911,  n o . 945.
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FIGURE 5-3 E . S .  Hume's  1928 P i p e - L i n i n g  Machine
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s a g g in g  and w h i p p i n g  a c t i o n  which  o c c u r r e d  when i n  m o t i o n .  Th is  problem
was s o l v e d  by C.C. H a lkya rd  ( t h e  company' s  s u p e r v i s i n g  e n g i n e e r )  who i n
F e b r u a r y  1926 p a t e n t e d  t h e  s u g g e s t i o n  t h a t  t h e  s m a l l e r  d i a m e t e r  p i p e  be
clamped i n  a p i p e  o f  c o n s i d e r a b l y  l a r g e r  d i m e n s io n s . ^
However ,  t h e  p o s s i b i l i t i e s  o f  t h i s  i n v e n t i o n  w e re  no t  im m edia te ly
g r a s p e d ,  as  i s  i l l u s t r a t e d  by a n o t h e r  a t t e m p t  i n  a d i f f e r e n t  d i r e c t i o n
t o  r e d u c e  h a n d l i n g  c o s t s  by e l i m i n a t i n g  t h e  r u n n e r  w h e e l s  no rm a l ly
clamped t o  t h e  mould .  I t  was s u g g e s t e d  t h a t  t h e  mould c o u l d  be  p l a c e d
d i r e c t l y  upon t h e  d r i v i n g  w h e e l s  and b e  h e l d  i n  p o s i t i o n  by a p a i r  of
su spende d  j o c k e y  w h e e l s .  The o b j e c t  of  t h i s  i n v e n t i o n  was t o  r e d u c e
' . . . t h e  c o n s i d e r a b l e  t im e  and l a b o u r  e n t a i l e d  i n  a p p l y i n g  and removing
t h e . . . f l a n g e d  r u n n e r  w h e e l s  a f t e r  t h e  l i n i n g  and f o r m a t i o n  o f  each 
2
p i p e ' .  T h i s  i n v e n t i o n  was s u i t a b l e  f o r  t h e  l i n i n g  of  p i p e s ,  b u t  t h e  
l o n g i t u d i n a l  r i d g e  on a p i p e  mould,  r e q u i r e d  t o  p e r m i t  t h e  removal  o f  
t h e  f i n i s h e d  p i p e ,  p r e v e n t e d  i t s  s u c c e s s f u l  u t i l i s a t i o n  i n  t h e  
p r o d u c t i o n  of  p i p e s .
I t  was E .S .  Hume who d e v e lo p e d  H a l k y a r d ' s  i d e a  t o  a p p l y  t o  p i p e s
3
o r  moulds o f  any s i z e .  H is  i n v e n t i o n ,  p a t e n t e d  i n  J a n u a r y  1928 ( s e e  
F i g u r e  5 - 3 ,  p a r t  1) i n v o l v e d  t h e  pe rm anen t  m ounting  of  a pyramid  of  
s t e e l  drums of  l a r g e  d i a m e t e r  on a s t a n d a r d  mach ine  u s i n g  a h o l d i n g -  
down d e v i c e .  By t h e  u se  o f  t h i s  a p p a r a t u s  t h e  f l a n g e d  r u n n e r  whee l s  
w ere  d i s p e n s e d  w i t h ,  a s  t h e  p i p e  o r  mould was s im p ly  i n s e r t e d  and 
clamped w i t h i n  t h e  c a s i n g s  o r  drums.  The o b j e c t  o f  t h i s  i n v e n t i o n  
b e i n g  ' a  v e r y  g r e a t  s a v i n g  o f  t i m e ,  l a b o u r  and e x p e n s e ' ,  b u t  whac t h e s e  
s a v i n g s  i n v o l v e d  was n o t  s p e c i f i e d .
The a l t e r n a t i v e  p i p e  l i n i n g  i n v e n t i o n  was p a t e n t e d  by W.R. Hume, 
a l s o  i n  J a n u a r y  1928. Hume's i d e a  was t h a t  t h e  p i p e s  s h o u ld  be 
s u p p o r t e d  and d r i v e n  by e n d l e s s  b e l t s  i n s t e a d  of  f l a n g e d  w h e e l s ,  as  
i l l u s t r a t e d  i n  F i g u r e  5 - 4 ,  n o . 6.  These  b e l t s  w e re  t o  b e  f i t t e d  t o  t h e  
e x i s t i n g  m ac h in e .  H is  c l a i m s  f o r  t h i s  i n v e n t i o n  w e re  summed up i n  t h e  
p a t e n t  s p e c i f i c a t i o n :
By t h e  i n v e n t i o n  p i p e s  and moulds may be  p l a c e d  i n  
o p e r a t i v e  p o s i t i o n  and removed t h e r e f r o m  w i t h  a minimum
F u r t h e r  improvements  w e r e  made i n  J u n e  1927. 
 ^ C . A . P . ,  21 May 1927, n o . 7417,  p . l .
^ C . A . P . ,  10 J a n u a r y  1928, n o . 11193.
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FIGURE 5-4 W.R.  Hume’ s 1928 P i p e - L i n in g  Machine
of  expe nse  of  t im e  and l a b o u r ,  and t h e  u s e  of  b e a r i n g  
r o l l e r s  t o  s u p p o r t  t h e  ends of  t h e  p i p e s  o r  moulds and 
o f  g e a r  t o  c a r r y  them i n t o  and ou t  o f  p o s i t i o n  i s  
e l i m i n a t e d .  The c o s t  o f  t h e  p l a n t  i s  r e d u c e d  as  w e l l  
as  f r i c t i o n a l  l o s s e s  and d r i v i n g  power a r e  r ed u c e d  t o  
a  minimum,1
I n  a d d i t i o n  t o  t h e  r e d u c t i o n  of  c o s t s  a c h i e v e d  i n  t h e  above m anner ,
p i p e s  t h a t  were  n o t  p e r f e c t l y  c y l i n d r i c a l  c o u ld  b e  h a n d le d  as t h e  b e l t s
a u t o m a t i c a l l y  b a l a n c e d  any i r r e g u l a r l y  shaped  p i p e s ,  t h u s  g i v i n g  t h e
c o r r e c t  cement  l i n i n g .  However ,  as v i b r a t i o n ,  n e c e s s a r y  f o r  t h e
c o n s o l i d a t i o n  o f  t h e  c o n c r e t e ,  was r educ e d  by t h e  u s e  of  b e l t s ,  an arm
of  wood o r  m e t a l  ( s e e  F i g u r e  5 - 4 ,  n o , 48) was b r o u g h t  i n t o  c o n t a c t  w i t h
t h e  s p i n n i n g  p i p e .  A l though  W.R, Hume's name does  n o t  a p p e a r  on t h i s
2
p a t e n t  i t s  a u t h o r s h i p  i s  e s t a b l i s h e d  i n  a r e p o r t  by H a lkya rd .
B e f o r e  W.R, Hume's i n v e n t i o n  r e l a t i n g  t o  p i p e  l i n i n g  c o u ld  b e  used
f o r  p i p e  f o r m a t i o n ,  a prob lem which  had been  e n c o u n t e r e d  e a r l i e r
3
r e q u i r e d  s o l u t i o n .  The l o n g i t u d i n a l  r i d g e  on t h e  mould c a s i n g  
p r e v e n t e d  s u c c e s s f u l  r o t a t i o n  of t h e  p i p e  now t h a t  t h e  f l a n g e d  r u n n e r  
w h e e l s  had  been  o m i t t e d .  Hume's s o l u t i o n  t o  t h i s  p rob le m ,  which  was 
p a t e n t e d  i n  March 1929,  was t o  add t o  t h e  p i p e  mould,  a t  t h e  p o i n t s  of 
c o n t a c t  w i t h  t h e  e n d l e s s  b e l t s ,  i n e x p e n s i v e  c o l l a r s  o f  m e t a l  b a n d s .
The s u c c e s s  o f  t h i s  improvement  i s  r e f l e c t e d  i n  t h e  r a p i d  a d o p t i o n  of  
t h e  b e l t  machine  f o r  mould ing p i p e s .  E a r ly  i n  September  o f  t h e  same 
y e a r ,  Cussen  w r o t e  t o  J .  V e i t c h :  'As r e g a r d s  t h e  b e l t  m ac h ine ,  i n  view 
of  t h e  m ach ine  d e v e lo p e d  by Mr E .S .  Hume f o r  t h e  m ou ld ing  of  p i p e s ,  
you r  b r a n c h  w i l l  p r o b a b ly  be  t h e  l a s t  a t  which  we i n s t a l  t h e  b e l t  
m a c h i n e . ' 4
T h e r e f o r e ,  by J a n u a r y  1928,  t h e  d i r e c t o r s  w e re  f a c e d  w i t h  two 
e f f e c t i v e  a l t e r n a t i v e  s o l u t i o n s  t o  a prob lem which  had d a u n te d  them 
t h r o u g h o u t  t h e  t w e n t i e s .  F o r t u n a t e l y  t h e  p r o c e s s  o f  s e l e c t i o n  i s  v e ry  
w e l l  documented ,  and can  s e r v e  t o  i l l u s t r a t e  t h e  d i f f u s i o n  o f  an
C . A . P . ,  J a n u a r y  1928, n o . 11172,  p » l .
2
A .N .U . ,  3 2 / 2 3 / 5 ,  ' P l a n t ' ,  R e p o r t  f rom t h e  S u p e r v i s i n g  E n g i n e e r ,
Mr C.C,  H a l k y a r d ,  t o  t h e  G e n e r a l  Manager ,  Mr T . S ,  N e t t l e f o l d ,  25 Augus t  
1928.
3
I n  t h e  1928 p a t e n t  ( n o . 11172) he gave t h e  i m p r e s s i o n  t h a t  t h e  
s p e c i f i c a t i o n ,  as i t  s t o o d ,  c o u ld  b e  used  f o r  p i p e  fo rm ing  as  w e l l  as  
l i n i n g .  T h i s  was a f a l s e  i m p r e s s i o n .
^ A .N .U , ,  3 2 / 2 3 / 6 ,  ' P i p e s ' ,  C u s s e n / V e i t c h ,  18 September  1929.
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i n v e n t i o n  t h r o u g h o u t  t h e  company. I t  w i l l  b e  shown how two d i f f e r e n t
t e c h n i q u e s  were p u t  i n t o  comm erc ia l  u s e  i n  d i f f e r e n t  f a c t o r i e s ,  how t h e
r e s u l t s  of  each  w e re  compared ,  and how and why a f i n a l  d e c i s i o n  was
made to  a d o p t  one and r e j e c t  t h e  o t h e r .  I t  w i l l  become c l e a r  t h a t  t h e
f i n a l  a d o p t i o n  and d i f f u s i o n  o f  a p a r t i c u l a r  t e c h n i q u e  may on ly  o c c u r
a f t e r  t h e  l a p s e  of c o n s i d e r a b l e  t i m e ,  d u r i n g  which t h e  d e f i n i t e
s u p e r i o r i t y  of  t h a t  t e c h n i q u e  has  been  e s t a b l i s h e d .
At a p p r o x i m a t e l y  t h e  same t im e  -  December 1927 to  J a n u a r y  1928 -
two d i f f e r e n t  i d e a s  were  c o n c e i v e d  i n  o r d e r  t o  r e d u c e  t h e  l a b o u r  and
c a p i t a l  c o s t s  i n v o l v e d  i n  l i n i n g  c a s t - i r o n  p i p e s .  E .S .  Hume f i r s t
s t a t e d  t h a t  he  was u s i n g  a new method f o r  l i n i n g  p i p e s  i n  a l e t t e r  t o
J .A .  Cussen ,  d a t e d  15 December 1 9 2 7 .  ^ However , commerc ia l  p r o d u c t i o n
d id  n o t  b e g i n  u n t i l  F e b r u a r y  1928. The r e s u l t s  o f  p r o d u c t i o n  i n  t h a t
month were h i g h l y  f a v o u r a b l e ;  E .S .  Hume was a b l e  t o  r e p o r t  t r i u m p h a n t l y
t h a t  'The c o s t  o f  l i n i n g  p e r  f o o t  by t h e  new method was 0 .4 3 4 d  compared
2
w i t h  1.278d (b o th  l a b o u r  c o s t s )  f o r  t h e  o l d  m e t h o d ' .  He a t t r i b u t e d
t h i s  r e d u c t i o n  i n  l a b o u r  c o s t s  t o  t h e  f a c t  t h a t
My f i r s t  i n v e n t i o n  was d e s i g n e d  f o r  t h e  p u rpose  o f  e n a b l i n g  
s m a l l  p i p e s  to  be  e x p e d i t i o u s l y  i n s e r t e d  and w i th d ra w n  from 
h o l lo w  s h a f t ,  c a s i n g  o r  t u b e ,  b u t  w i t h  t h e  i n v e n t i o n  o f  t h e  
h o l d i n g  down d e v i c e  any p i p e  can be d r i v e n  a t  a h i g h e r  speed  
and t h e  t im e  o f  m ou ld ing  d e c r e a s e d ,  and t h e  q u a l i t y  o f  t h e  
m a t e r i a l  i m p r o v e d .3
The u s u a l  s p e e d s  a t  which  t h e  p i p e  c o u ld  be  spun  w ere  i n  t h e  v i c i n i t y  
of  300 r e v o l u t i o n s  p e r  m i n u t e ,  b u t  due t o  t h i s  i n v e n t i o n  t h i s  c o u ld  be 
i n c r e a s e d  t o  anywhere b e tw een  600 and 1350 r . p . m .  T h i s  c o n s i d e r a b l y  
i n f l u e n c e d  t h e  t im e  i n v o l v e d  i n  t h e  m a n u f a c t u r i n g  o p e r a t i o n  as  t h e  
f o l l o w i n g  t a b l e  shows (however ,  i t  would a p p e a r  t h a t  t h e  ' o l d  method '  
i n v o l v e d  p i p e s  1 2 " x l 2 ' ,  w h i l e  t h e  new method was f o r  p i p e s  3 " x 9 ' ;  s e e  
a p pe nd ix  I I  a t  t h e  end o f  t h i s  c h a p t e r ) .
A l though  t h e s e  r e s u l t s  were  e x t r e m e l y  i m p r e s s i v e ,  E .S .  Hume's i n v e n ­
t i o n  was n o t  i m m e d ia te ly  a d o p te d  by he a d  o f f i c e  due to  t h e  e n c o u r a g i n g  
r e s u l t s  a l s o  b e i n g  o b t a i n e d  by W.R. Hume's b e l t  m e thod ,  and l i k e  t h e
A .N .U . ,  3 2 / 2 3 / 3 ,  ' P i p e  l i n i n g ' ,  E .S .  Hume/J .A.  C ussen ,  15 December 
1927.
 ^ A .N .U . ,  3 2 / 2 3 / 4 ,  ' P a t e n t s ' ,  E .S .  Hume/J .A.  C u sse n ,  18 F e b r u a r y  1928,
P-3.
 ^ A .N .U . ,  3 2 / 2 3 / 4 ,  ' P i p e  l i n i n g ' ,  E .S .  Hume/Cussen,  13 J a n u a r y  1928,
p . l .
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drum m ethod ,  i t  o b v i a t e d  t h e  need t o  p ro d u ce  a s t o c k  o f  r u n n e r  w h e e l s
f o r  each  s i z e  of  p i p e .  T h a t  head  o f f i c e  was c o n c e rn e d  w i t h  r e d u c i n g
c a p i t a l  e x p e n d i t u r e ,  a s  w e l l  a s  l a b o u r  i n p u t ,  i s  c l e a r  f rom t h e  t e x t  of
a l e t t e r  f rom Cussen t o  E .S .  Hume.
One of  our  t r o u b l e s  h e r e  i s  t h e  c o s t  o f  t h e  r u n n e r s  f o r  
t h e  v a r i o u s  s i z e d  p i p e s  r e q u i r e d ,  and t h e  d e l a y  i n  
o b t a i n i n g  such  r u n n e r s  f o r  an u r g e n t  j o b .  We have been 
t r y i n g  t o  a r r i v e  a t  a method of  l i n i n g  p i p e s  on r u b b e r  
w h e e l s  and b e l t s  f o r  t h e  p u r p o s e  o f  a v o i d i n g  t h e  c o s t  of  
s p e c i a l  r u n n e r s .  We have met w i t h  some s u c c e s s  i n  t h i s  
r e s p e c t  a s  r e g a r d s  s m a l l  d i a m e t e r  p i p e s . *
T a b le  5-1 Time t a k e n  t o  l i n e p i p e s ,  P e r t h  1928
(m in u te s )
Old method New method
Cas ing  up 14.688 1.0
Mixing 1 .8 1.8
Uncas ing 3 .672 1 .0
Moulding 11 .88 2 - 3 . 5
T o t a l 32.040 5 . 8 - 7 . 3
SOURCE: A . N . U . , 3 2 / 2 3 / 4 ,
' P i p e  l i n i n g ' , E.S 
13 J a n u a r y  1928.
. Hume/J .A.  Cussen ,
common w i t h  E. S. Hume's method , t h e  b e l t  m ach ine  was
g r e a t l y  i n c r e a s i n g  t h e  speed  o f  o p e r a t i o n  and t h e r e b y  r e d u c i n g  l a b o u r
c o s t s  m a r k e d ly .  H a lkya rd  i n  a r e p o r t  t o  N e t t l e f o l d  e x p l a i n e d :  TWe a r e
u s i n g  a new method ,  i n  which  t h e  p i p e s  a r e  s u p p o r t e d  w h i l e  s p i n n i n g  on
a b e l t  p a s s e d  o v e r  two p u l l e y s .  No m ou ld ings  o r  r u n n e r s  a r e  r e q u i r e d  -
2
v e r y  h i g h  speed  i s  o b t a i n a b l e . . . ’ The d e c i d i n g  f a c t o r  which  was t o
d e t e r m i n e  t h e  method f i n a l l y  a d o p te d  was t h e  r e l a t i v e  o p e r a t i n g  c o s t s
( t h e y  o n l y  made c a l c u l a t i o n s  of  l a b o u r  c o s t s ) , a s  c a p i t a l  e x p e n d i t u r e
on m o d i f i c a t i o n s ,  and t h e  q u a l i t y  o f  t h e  p r o d u c t  were  v e r y  s i m i l a r .
I n i t i a l l y  t h e  honou r s  a p p e a r e d  t o  be d e c i d e d l y  i n  E .S .  Hume's
f a v o u r .  D ur ing  March t h e  b e l t  machine  was p r o d u c in g  140 l i n e d  p i p e s
3
from 5 men i n  8 h ou r s  -  28 p i p e s  pe r  man p e r  day .  On t h e  o t h e r  hand ,  
t h e  E .S .  Hume m achine  was p r o d u c i n g  81 p i p e s ,  f rom 2 men i n  8 h o u r s  -
I b i d . ,  C u s s e n /E .S .  Hume, 12 J a n u a r y  1928, p . 2 .
 ^ A . N . U . , 3 2 / 2 3 / 4 ,  ' P i p e  l i n i n g ' ,  C.C. H a l k y a r d / T . S . N e t t l e f o l d ,  
5 March 1928.
 ^ I b i d . ,  C u s s e n / J .  V e i t c h ,  8 March 1928.
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40.5 pipes per man per day. As the difference between these results 
is so marked there is little wonder that they were queried by Cussen.
As it turned out, the Perth manager, J. Veitch, had made one of his 
usual unqualified and sweeping statements. He stated that the above 
figure was a maximum and that on the average only 76 to 78 pipes were 
produced. Also, he added that while the two men did all their own 
rolling and stacking, casing and uncasing, the mixing of cement was 
carried out by another man who also provided cement for other purposes 
in the factory. Therefore, according to Veitch's estimate of the time 
the mixer devoted to lining, a total of 2h men were employed on pipe
lining. This brought the number of pipes lined per man in an 8 hour
?shift down to between 33.8 and 34.7.
This figure still compared favourably with the output of the belt 
machine in early March, at 28 pipes per man per day. However, with 
additional experience and by increasing the number of pipes spun per 
machine, output from the belt machine increased. In April it was up to
3167 pipes per day, which per man was 33.4. Considering that materials 
and pipes were not conveniently placed in relation to the machine at 
Northcote, and that this temporary site lacked the benefits of 
diversified activity, this result placed the belt machine ahead of the 
E.S. Hume apparatus.
As these comparative results did not change over the next few
months, it was decided by the directors to adopt the belt machine in
all Hume Pipe factories excepting Perth, where E.S. Hume was sure he
could further increase output. In July 1928 a general instruction was
4issued to all branches, outlining the use of belts for lining. But to 
be absolutely sure that the correct decision had been made Halkyard 
went to Perth late in July 1928 to personally investigate the matter. 
His report to the general manager, dated 25 August 1928,^ contained the 
following remarks. In comparing the two methods he said:
Ibid., Veitch/Cussen, 22 March 1928.
 ^Ibid., Veitch/Cussen, 3 April 1928.
Ibid., Cussen/E.S. Hume, 13 April 1928.4 A.N.U., 32/23/5, 'Pipes', General Instruction and Information, no. 
131A, 11 July 1928.
 ^A.N.U., 32/23/5, 'Plant', Report by Supervising Engineer to General 
Manager, 25 August 1928.
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The belt method entails less handling and no carrying 
of pipes, permits a high speed of rotation which gives 
a much smoother surface than the Perth method. The 
necessity of barring out the pipe in order to obtain a 
smooth surface is a distinct disadvantage as it entails  ^
an extra run of about as long duration as the first run....
Consequently he found that the costs of production for the drum method
were higher than those for the belt method. His estimates of labour
costs are as follows:
Table 5-2
Comparative average labour costs 
(pence per ft)
Size of pipe Northcote Perth
3"x9 ’ 0.81
4"x9' 0.81 0.93
4"xl2’ 0.71 -
6"x9 ' 0.98 -
6"xl2' 0.78 1.83
12"xl2' - 2.5*
* Old method using separate runners.
SOURCE: A.N.U., 32/23/5, ’Plant', Report by
Supervising Engineer to General Manager,
25 August 1928, p.5.
He summarised his report by saying:
In my opinion Mr E.S. Hume's machine for lining C.I. [cast 
iron] pipes is not as good as the belt method of Mr W.R.
Hume. There is not much of a difference in output for the 
smallest sizes, but there is a decided advantage for the 
belt machine for larger sizes. For the manufacture of 
short lengths of S and F [spigot and faucet] concrete pipe 
considerable simplification of gear requires to be made to 
expedite assembly. No holding down gear is required and 
the moulds should be designed to run on standard moulders.^
On the basis of these findings he recommended firstly that the
belt method be installed in all branches except Perth; and secondly
that the plant in Perth be retained to see if further improvements
could be effected.
Head office accepted these recommendations which required Perth 
to persist with the E.S. Hume method. However, no further improvements 
eventuated, and on a number of occasions J.A. Cussen had to warn them
Ibid., p.2. 
 ^ Ibid. , p .6.
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t h a t  t h e i r  c o s t s  w ere  too  h i g h .  Yet  no change was made u n t i l  t h e
P e r t h  o f f i c e  i t s e l f  r e q u e s t e d ,  i n  March 1933, t h a t  a b e l t  m achine  be
d i s p a t c h e d  from t h e  Dynon Road e n g i n e e r i n g  w o r k s ,  due t o  e x c e s s i v e  wear
and v i b r a t i o n  on t h e  E .S .  Hume m a c h in e ,  which  p r e v e n t e d  t h e  c o n c r e t e
2
f rom s e t t i n g  p r o p e r l y .  With t h i s  r e q u e s t  ended an u n s u c c e s s f u l  f o u r  
y e a r s  r e a r g u a r d  a c t i o n  by E .S .  Hume f o r  t h e  v i c t o r y  of  h i s  m ach ine .
The p o s s i b l e  p o t e n t i a l  s e e n  by H a lk y a rd  i n  t h e  machine  had  d i s a p p e a r e d ,  
a t  l e a s t  by t h e  end of  1929, when i t  was found t h a t  c o s t s  w e re  50 p e r  
c e n t  above  t h o s e  i n  t h e  E a s t  and c o u ld  n o t  be  s u b s t a n t i a l l y  l o w e re d .
No d o u b t ,  t h e  l e n g t h  o f  t h e  campaign had  much t o  do w i t h  t h e  f a c t  t h a t  
i t s  i n v e n t o r  was a b r o t h e r  o f  t h e  managing  d i r e c t o r ,  and t h a t  l i t t l e  
s e r i o u s  c o m p e t i t i o n  was e x p e r i e n c e d  i n  t h e  West d u r i n g  t h e  e a r l y  
t h i r t i e s .
T h i s  d e t a i l e d  c a s e  s t u d y  h a s  shown t h a t  d i f f u s i o n  o f  a new 
t e c h n i q u e  r e q u i r e s  as  a p r e r e q u i s i t e  t h a t  i t s  supremacy  b e  e s t a b l i s h e d  
o v e r  a l l  a l t e r n a t i v e s  i n  t e rm s  o f  c a p i t a l  and l a b o u r  c o s t s .  Even when 
t h i s  has  b e e n  e s t a b l i s h e d ,  d i f f u s i o n  may n o t  be  c om ple te  due t o  the  
e x p e c t a t i o n  of f u r t h e r  deve lopm en t  f rom e x i s t i n g  t e c h n i q u e s .  A l s o ,  as  
we have  s e e n ,  s o c i o l o g i c a l  f a c t o r s  may s e t  up b a r r i e r s  to  c om p le te  
d i f f u s i o n  even when a l l  a l t e r n a t i v e s  have  f a i l e d  to  l i v e  up t o  t h e s e  
e x p e c t a t i o n s  -  a t  l e a s t  u n t i l  i t  becomes a s e v e r e  f i n a n c i a l  e m b a r r a s s ­
ment  .
F o r t u n a t e l y  i t  i s  p o s s i b l e  t o  c a l c u l a t e ,  on a number of
3a s s u m p t i o n s ,  t h e  s a v i n g  of  b o t h  l a b o u r  and c a p i t a l  i n p u t s  p e r  u n i t  of  
o u t p u t  f rom t h e  a p p l i c a t i o n  o f  one o f  t h e s e  i n v e n t i o n s  -  t h e  E .S .  Hume 
method .  No a t t e m p t  was made by head  o f f i c e  to  c a l c u l a t e  t h e  r e s u l t i n g  
r e d u c t i o n  of  c a p i t a l  c o s t s ;  t h e y  o n ly  c o n s u l t e d  t h e  l a b o u r  c o s t s  of  t h e  
v a r i o u s  a l t e r n a t i v e s .  The f o l l o w i n g  t a b l e  shows t h a t  l a b o u r  c o s t s  
d e c l i n e d  by 14 .17 p e n c e ,  o r  6 6 .0 3  p e r  c e n t ,  w h i l e  c a p i t a l  c o s t s  were  
r e d u c e d  by 3 .82  p e n c e ,  o r  56 .85  p e r  c e n t .  T h e r e f o r e ,  a p a r t  f rom 
c o n s i d e r a b l y  r e d u c i n g  t h e  t o t a l  f a c t o r  i n p u t ,  t h e  E .S .  Hume method was 
r e l a t i v e l y  l a b o u r  s a v i n g .
See A .N .U . ,  3 2 / 2 3 / 6 ,  ' P i p e s ' ;  C u s s e n / E .S .  Hume, 22 O c to b e r  1929;
' P i p e  l i n i n g ' ,  C u s s e n /E .S .  Hume, 31 December 1929.
 ^ A . N . U . , 32,  H . P . ,  L . B . ,  P e r t h ,  ' P i p e s ' ,  V e i t c h / C u s s e n ,  23 March 1933.
3
See Appendix  I I  a t  t h e  end o f  t h i s  c h a p t e r  f o r  method u s e d .
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C a p i t a l  and l a b o u r
T a b l e  5-3
c o s t s  ( i n  pe nc e )  p e r  p i p e ( 3 " x 9 ' )
Labour C a p i t a l
1. Old method 21.46 6 .7 2
2.  E .S .  Hume method 7.29 2 .90
The r e m a in i n g  i n v e n t i o n s  o f  t h i s  p e r i o d  i n v o l v e d  m o d i f i c a t i o n s  of  
t h e  e x i s t i n g  s y s te m  t o  f a c i l i t a t e  a more e f f i c i e n t  p r o d u c t i o n  of  p i p e s  
and p i p e  l i n i n g .  Of t h e s e  t h e  most  i m p o r t a n t  was aimed a t  making im­
p rovem e n ts  t o  t h e  b e l t  s y s te m .^ - By s u b s t i t u t i n g  a number o f  s h o r t e r  
b e l t s  f o r  one lo n g  b e l t  i t  a t t e m p t e d  to  o b v i a t e  t h e  need to  a d j u s t  t h e  
b e l t  a c c o r d i n g  t o  t h e  number o f  p i p e s  t o  be  spun  on t h e  one m ach ine .
The o t h e r  p a t e n t s  w e re  c o n c e r n e d  w i t h  overcoming s m a l l  p rob lem s
2
a s s o c i a t e d  w i t h  p i p e  l i n i n g .
T h e r e f o r e ,  by  t h e  end o f  t h e  t w e n t i e s  a s u c c e s s f u l  a t t e m p t  had 
b e e n  made t o  r e d u c e  t h e  p r o d u c t i o n  c o s t s ,  by t h e  a p p l i c a t i o n  o f  c a p i t a l  
b i a s e d  t e c h n i q u e s ,  o f  t h e  e x i s t i n g  Hume p i p e  which  had emerged as  a 
f u l l y  d e v e lo p e d  p r o d u c t  a t  t h e  b e g i n n i n g  o f  t h i s  p e r i o d .  As has  been  
s u g g e s t e d ,  t h e s e  deve lopm en ts  w e re  c o n s i s t e n t  w i t h  t h e  n a t u r e  o f  t h e  
c o s t - r e d u c i n g  p r e s s u r e s  p r e v a l e n t  o v e r  t h e s e  y e a r s ,  and w e re  i m p o r t a n t  
i n  m e e t i n g  t h e  s e v e r e  t e s t  o f  a p r i c e  war  d u r i n g  t h e  f i r s t  h a l f  o f  t h e  
t h i r t i e s .
5. P r o d u c t  improvement ,  1932-34:  t h e  Humeogeneous P ip e
D ur ing  t h e  p e r i o d  o f  i n t e n s e  c o m p e t i t i o n ,  Hume P ip e  found t h a t  i t  
was u n a b l e  t o  r e d u c e  c o s t s  any f u r t h e r .  However ,  a s o l u t i o n  a p p e a r e d  
i n  an u n e x p e c t e d  fo rm ,  which  t h e  d i r e c t o r s  were  q u i c k  t o  r e a l i s e  and 
e x p l o i t .  E .S .  Hume p a t e n t e d ,  i n  August  1932,  t h e  p r o d u c t i o n  method f o r  a 
c o n c r e t e  p i p e  o f  g r e a t l y  i n c r e a s e d  q u a l i t y .  U n f o r t u n a t e l y  i t  i s  n o t  
p o s s i b l e  t o  d e t a i l  t h e  e x p e r i m e n t s  o r  i d e a s  which  gave r i s e  t o  t h i s  
i n v e n t i o n ,  due t o  gaps i n  a v a i l a b l e  e v i d e n c e  a t  t h i s  t i m e .  However ,  i t  
may be  t h a t  a l e t t e r  f rom Cussen  t o  E .S .  Hume i n  November 1931 g i v e s  us  
one o f  t h e  r e a s o n s  which  p rompted  r e s e a r c h  i n t o  t h i s  a r e a .  I n  t h i s  
l e t t e r  Cussen  d i s c u s s e d  t h e  p rob lem s  o f  o b t a i n i n g  t h e  b e s t  q u a l i t y  f rom
C . A . P . , May 1929.
2 See C . A . P . , 1927, n o . 10434;  1928,  n o . 11192;  1929,  n o . 17738;  1931,  
n o . 306;  1936,  nos 317 and 1617.
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FIGURE 5 - 5  E . S .  Hu me' s  1932 P i p e  M ac h in e
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the centrifugal process:
The excess water used is, in many cases objected to by 
engineers in the Eastern States. In New South Wales, as 
regards contracts, the Metropolitan Board ask tenderers to 
specify the proportion of water to be used in the mix. We 
use the belt machine in Sydney, and we found that the dryest 
mix we could use was a cement/water ratio of 0.36 by weight.
We are advised that with the ordinary standard moulder, the 
State Monier Pipe people get down to a ratio of 0.32.
Possibly the greater amount of vibration [belts ran more 
smoothly] with the standard machine permits the drier mix....
I think it must have been the Perth practice to use far too 
much water with their mix.l
Therefore, during late 1931, Perth was experiencing problems in the 
quality of pipe lining due to the use of too much water mixed with the 
cement. Possibly experiments to overcome this by increasing the degree 
of vibration (which eventually became a jolting action) led to the dis­
covery of a pipe of greatly improved quality. It also appears that
head office was worried by competitors and wished to improve the quality 
2of the Hume pipe.
E.S. Hume's invention combined centrifugal action with that of 
concussion to produce a significantly improved pipe. He described this 
action as follows:
...according to the jolting or concussional action of the 
present invention the mould is intermittently and abruptly 
projected upwardly from its normal position of rotation and 
returns forcibly thereto so that the axis of the rotating 
mould is continually changing its position. Thus whilst 
the material is maintained around the interior of the mould 
by centrifugal force, the abrupt jerking or jolting of the 
mould brings about a physical change in the concrete 
mixture, causing the water to permeate throughout the mass 
and effect settlement thereof whereby the material is 
converted into a pasty or plastic condition throughout with 
a minimum of water in the mixture.3
The stages of production resembled that of the orginary Hume pipe. 
The moulds were mounted on the machine (see Figure 5-5, no.7), were 
spun normally, but due to the more pasty concrete mixture (due to a 
reduction in water content) its formation on the inner surface of the 
mould had to be aided manually with a rod. Then concussional action
A.N.U., 32/23/10, 'Plant', Cussen/E.S. Hume, 30 November 1931, p.l. 
My emphasis.
 ^A.N.U., 32/22/10, 'Pipes’, Cussen/Eklund, 27 April 1931, p.2.
 ^C.A.P., 2 August 1932, no.8561, p.2.
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was imparted to the pipe (at a relatively low speed) by raising a set 
of wheels (Figure 5-5, no.13) into contact with the toothed jolting 
wheels (no.11) attached to the subsidiary driving shafts. Once the 
concrete pipe had been formed, the jolting action was discontinued, and 
the speed of rotation was considerably accelerated. It should be noted 
that driving wheels had been substituted for endless belts, due to the 
greater technical complexity of combined action.
The advantages claimed by E.S. Hume were twofold. Firstly much 
less water was required in this process due to the jolting action, thus 
strengthening the product. 'It has been found that an excess of water 
in the concrete mixture has a weakening effect on the concrete and by 
using a semi-dry or non-liquid mixture having a minimum water content a 
much stronger moulded article may be produced.' The old process 
required more water than was desirable in order to enable the mixture 
to spread automatically and uniformly around the inside of the mould. 
Secondly he claimed that the improved results produced in accordance 
with this invention were 'most pronounced in the manufacture of con­
crete pipes with a very lean or low cement content or on the other hand 
where practically neat cement is used in conjunction with stone and 
without sand to form a very dense and strong concrete'.
The accuracy of these claims stand up well to modern technical 
evaluation. In his text on concrete technology W.H. Taylor has stated 
that:
Compaction by vibration is most effective with stiff 
mixtures that are specially designed for the purpose.... 
The effect of high-frequency vibration is to:
Impart a vibratory motion to the particles of a mix, 
bring cement particles into a state of resonance, and 
considerably improve workability.
Enable gravitational forces, sometimes assisted by 
extra pressure, to pull and pack the coarse particles 
of aggregate together.
Drive out surplus air and water and minimise voids in 
the matrix and faces of the concrete.
Density the mass and necessitate the filling of 
formwork or moulds with some 10 to 15 percent of 
additional concrete.
Permit early attention to form stripping, demoulding, 
surface finishing and curing.
These characteristics lead to improvements in quality and 
economy, because, firstly the effective compaction of 
concrete with a reduced content of mixing water is 
conducive to increased strength, impermeability, wear- 
resistance, dimensional stability and durability; and
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s e c o n d l y ,  a p e r m i s s i b l e  i n c r e a s e  i n  t h e  p r o p o r t i o n  o f  
a g g r e g a t e  and r a t e  o f  p l a c e m e n t  a r e  b a s i c  r e q u i r e m e n t s  
f o r  an economic c o n c r e t e  i n  l a r g e  q u a n t i t i e s . ^ -
E .S .  Hume was r i g h t l y  c o n c e rn e d  t o  draw t h e  d i s t i n c t i o n  be tw een  
t h e  e a r l i e r  p r a c t i c e  o f  s l i g h t  v i b r a t i o n  w h ich  a i d e d  i n  c o n s o l i d a t i o n  
of  r e l a t i v e  w e t  c o n c r e t e ,  and c o n c u s s i o n a l  a c t i o n  wh ich  changed  t h e  
n a t u r e  o f  t h e  p l a s t i c  m a t e r i a l .  ’ I t  i s  t o  b e  u n d e r s t o o d  t h a t  t h e  con­
c u s s i o n a l  o r  j o l t i n g  a c t i o n  of  t h e  p r e s e n t  i n v e n t i o n  i s  q u i t e  d i s t i n c t
from and p r o d u c e s  r e s u l t s  e n t i r e l y  d i f f e r e n t  f rom t h e  a f o r e s a i d
2
v i b r a t o r y  a c t i o n  d u r i n g  t h e  c e n t r i f u g a l  p r o c e s s . . . ’ However ,  t h e  
p r i n c i p l e s  on which  t h i s  i n v e n t i o n  i s  b a s e d  a r e  n o t  d i s s i m i l a r  t o  t h o s e  
i m p l i c i t  i n  t h e  1920 p a t e n t  by W.R. Hume, and t h o s e  o f  C.H. Fe rg u so n  i n  
1919 and 1922,  which  i n v o l v e d  a v e r t i c a l  mould s u b j e c t e d  t o  r o t a t o r y  
and j o l t i n g  m o t i o n s .  However , t h e  f a i l u r e  t o  d e v e lo p  t h e s e  i d e a s  (no 
d o u b t  due t o  a more r a d i c a l  c o n v e r s i o n  o f  e q u ip m e n t ,  and h e n c e  c o s t ,  
r e q u i r e d  t o  c o m m e rc i a l l y  p r o d u c e  p i p e s  i n  t h i s  way) l e d  t o  t h e  abandon­
ment  o f  e x p e r i m e n t a t i o n  a lo n g  t h e s e  l i n e s .  An o p p o r t u n i t y  l o s t  i n  t h e  
e a r l y  t w e n t i e s  was on ly  r e g a i n e d  when t h e  j o l t i n g  a c t i o n  had 
s u c c e s s f u l l y  been  a p p l i e d  t o  t h e  e x i s t i n g  b a s i c  p r o c e s s ,  t h e r e b y  
r e d u c i n g  t h e  c o s t  o f  i t s  i n t r o d u c t i o n .  In  1934/35 t h e  c o s t  of
c o n v e r t i n g  s t a n d a r d  m o u ld e r s  t o  t h e  ’bum per ’ t y p e  a p p e a r s  t o  have
3
v a r i e d  from b e tw e en  £50 and £100.
In  t h e  f o l l o w i n g  two y e a r s ,  1933 and 1934,  p a t e n t s  w e re  f o r t h -  
4
coming,  a u t h o r e d  by  H a l k y a r d ,  a imed a t  im prov ing  t h e  q u a l i t y  o f  t h e  
Humeogeneous P i p e .  I n  o r d e r  t o  o b t a i n  a more u n i f o r m l y  smooth i n t e r n a l  
s u r f a c e  a f l a t  T - b a r  (1933)  and t h e n  a r e v o l v i n g  ro u n d  rod (1934)  were  
i n s e r t e d  i n  t h e  p i p e  mould and f i x e d  t o  t h e  m ach ine  a t  b o t h  e n d s ,  so 
t h a t  t h e  d i s t a n c e  b e tw een  t h e  mould and ro d  was e q u a l  t o  t h e  t h i c k n e s s  
of  t h e  c o n c r e t e  p i p e .  I n  a d d i t i o n  t o  i m p a r t i n g  a u n i f o r m l y  smooth 
s u r f a c e  t o  t h e  i n t e r i o r  o f  t h e  p i p e ,  t h e  r e v o l v i n g  round  rod
W.H. T a y l o r ,  C o n c r e t e  Techno logy  and P r a c t i c e  (Angus and R o b e r t s o n ,  
Sydney ,  1965) ,  p . 3 2 7 .
^ C . A . P . ,  2 Augus t  1932, n o . 8561,  p . l .
^ A .N .U . ,  3 2 / 3 / 1 4 0 / 9 .  At Su b ia co  a 4 " -1 2 "  s t a n d a r d  mach ine  was 
c o n v e r t e d  a t  a c o s t  o f  £ 4 3 ,  w h i l e  a n o t h e r  m ach ine  ( s i z e  unknown) a t  
Keswick c o s t  £93.
^ C . A . P . , 15 June  1933, n o . 13069,  and 14 A p r i l  1934, n o . 18226.
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a i d e d  c om p a c t io n .
6.  P r o c e s s  e f f i c i e n c y ,  1934-39
Once t h e  new p r o d u c t  had b e e n  f u l l y  d e v e l o p e d ,  t h e  a t t e n t i o n  of  
Hume's e n g i n e e r i n g  s t a f f  r e t u r n e d  t o  t h e  q u e s t i o n  of  p r o c e s s  
e f f i c i e n c y .  T h i s  was p r o b a b l y  d u e ,  i n  p a r t  a t  l e a s t ,  t o  a marked 
d e c l i n e  i n  t h e  company 's  p r o f i t  r a t e  d u r i n g  t h e  second  h a l f  of  t h e  
1 9 3 0 ' s .  A f t e r  a p e r i o d  of  e x p e r i m e n t a t i o n ,  H a lk y a rd  p a t e n t e d ,  i n  A p r i l  
1934,  h i s  a t t e m p t  t o  a d a p t  E .S .  Hume's 1932 mach ine  t o  f r i c t i o n  b e l t  
d r i v e .  T h i s  a t t e m p t  was m o t i v a t e d  by a d e s i r e  t o  r e d u c e  t h e  w ork ing  
c o s t s  of  p r o d u c i n g  t h e  Humeogeneous p i p e  i n  a s i m i l a r  manner  t o  t h e  
c o s t  r e d u c t i o n  a c h i e v e d  i n  t h e  c a s e  o f  t h e  Hume p i p e  d u r i n g  t h e  l a t e  
t w e n t i e s .  However ,  t h i s  i n v e n t i o n  n e v e r  p a s s e d  t h e  e x p e r i m e n t a l  s t a g e .  
The r e a s o n  f o r  t h i s  h a s  n o t  b e e n  d i s c o v e r e d ,  b u t  p r e s u m a b ly  t h e  
t e c h n i c a l  p rob lem s  i n v o l v e d  i n  l o w e r i n g  t h e  moulds by b e l t s  o n to  
j o l t i n g  w h e e l s  i n c r e a s e d  p r o d u c t i o n  c o s t s  t o  an u n a c c e p t a b l e  l e v e l .
The f i n a l  i n v e n t i o n  (Sep tem ber  1937) i s  a p t l y  a t t r i b u t a b l e  t o
W a l t e r  Hume. I t  was h i s  on ly  d i r e c t  c o n t r i b u t i o n  t o  t h e  m a n u f a c t u r e  o f
t h e  Humeogeneous P ip e  i n  t h e  p e r i o d  b e f o r e  World War I I .  His  i n v e n t i o n
i n v o l v e d  d r i v i n g  t h e  moulds on r u n n e r s ,  w i t h  t h e  m o t iv e  power b e i n g
c o n n e c t e d  d i r e c t l y  t o  t h e  j o l t i n g  w h e e l  by means o f  b e l t  d r i v e .  'S u c h
d i r e c t  d r i v i n g  a v o id s  any t e n d e n c y  wh ich  may be o t h e r w i s e  p r e s e n t  f o r
2
t h e  j o l t i n g  w hee l  t o  l o s e  speed  owing t o  t h e  j o l t i n g  a c t i o n ' .  T h i s  
was h i s  o n ly  c o n t r i b u t i o n  t o  t h e  deve lopm en t  o f  t h e  c o n c r e t e  p i p e  
m a n u f a c t u r i n g  p r o c e s s  d u r i n g  t h e  t h i r t i e s .
I t  i s  i n t e r e s t i n g  t o  o b s e r v e  t h e  c l o s e  r e l a t i o n s h i p  o f  t h i s  p r e -  
c a s t i n g  t e c h n i q u e  ( c e n t r i f u g a l  s p i n n i n g ,  v e r t i c a l  j o l t i n g ,  w i t h  a 
r e v o l v i n g  rod  a i d i n g  com pac t ion )  and t h e  i n i t i a l  s t a g e  i n  R o c l a ' s  1943 
p r e - s t r e s s i n g  t e c h n i q u e  -  r o l l e r  s u s p e n s i o n .  The R oc la  t e c h n i q u e  
i n v o l v e s  s u s p e n d i n g  a mould h o r i z o n t a l l y  f rom an i n s e r t e d  r o d .  T h i s  
rod  i s  c a u s e d  t o  r e v o l v e ,  t h u s  i m p a r t i n g  m o t i o n  t o  t h e  mould .  As 
l a y e r s  o f  c o n c r e t e  a r e  b u i l t  up c e n t r i f u g a l l y  t h e y  a r e  a l s o  s u b j e c t e d  
t o  p r e s s u r e  ( t h e  w e i g h t  o f  t h e  p i p e  a g a i n s t  t h e  rod )  and v i b r a t i o n .  
T h i s  i n i t i a l  s t a g e  i s  f o l l o w e d  by w i n d in g  h i g h - t e n s i l e  s t e e l  
w i r e  t i g h t l y  a round  t h e  cement  p i p e  and f i n a l l y  a c o a t i n g  of  
d e n s e  mortar.  These  p r e - s t r e s s e d  p i p e s  p r o v i d e  keen  c o m p e t i t i o n  i n  a 
f i e l d  t h a t  had once b e e n  o c c u p ie d  s o l e l y  by s t e e l  p i p e s .
^ C . A . P . ,  14 September  1937,  n o . 3973,  p . l .
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Other machinery and apparatus
The Hume organisation was also interested in improving the 
machinery used for weaving wire reinforcement cages, for crushing 
stone, and for drawing wire. Inventions in these fields were forth­
coming to improve the quality of the product and to reduce its cost of 
production. Walter Hume designed and built the early machinery 
required to produce the wire cages necessary for the manufacture of 
reinforced cement pipes. This machinery automatically wove and welded 
wire into continuous lengths. His first patent was taken out in April 
1911, and between then and the outbreak of World War II a further eight 
improvements were recorded in the form of patents.'*' Of these, Walter 
Hume was the author of three. Generally these inventions aimed at 
improving the type of reinforcement cage, adapting it to different 
shaped pipes, and reducing production costs. Early experiments by 
Walter Hume with the automatic welding apparatus of this type of 
machinery provided the basis for his later inventions in the field of 
automatic arc welding as applied to steel pipe production.
W.R. Hume's other inventions concerned with the improvement of 
machinery mainly related to the activities of crushing and wire 
drawing, but also included apparatus for transporting, lifting and 
laying pipes.* 2
Pipe joints and other cement products
A problem which was not quickly or easily solved was the effecting 
of a leak-free joint between sections of concrete piping. Walter Hume 
devoted a substantial amount of his time and consideration to this 
problem; out of the sixteen company inventions patented, eleven were 
authored by its managing director. The reason for this concern was 
that the ability to sell a pipe depended not only on its quality and 
price, but also upon the provision of a low cost effective jointing 
method. It was shown in Chapter 3 that all the early problems 
associated with Hume pipes resulted from inadequate joints.
C.A.P., 1911, nos 943, 2929; 1923, no.1554; 1929, no.22718; 1930, 
no.28390; 1931, no.2329; 1938, nos 2450 and 4034; 1939, no.2795.
2 C.A.P., 1918, no.6667; 1922, no.8079; 1924, no.20856; 1925, no.24269; 
1926, no.4164; 1938, no.609; 1929, no.2317.
210
C o n c r e t e  p i p e s  w ere  p roduced  w i t h  p l a i n ,  o r  s p i g o t  and f a u c e t  ends .
In  t h e  c a s e  o f  t h e  f o rm e r  a cement ( o r  m e t a l )  c o l l a r  was p r o v i d e d ,  
w h ich  t o g e t h e r  w i t h  a s u i t a b l e  p a c k in g  m a t e r i a l  ( r u b b e r  r i n g s ,  p l a s t i c  
f i l l i n g ,  o r  cement)  o r  c o m b i n a t i o n  of  s e v e r a l ,  forms a j o i n t .  I n  t h e  
c a s e  o f  s p i g o t  and f a u c e t  p i p e s ,  t h e  f a u c e t  a c t s  as  t h e  c o l l a r  i n t o  
which  f i l l i n g  i s  p a c k e d .  The m ain  prob lem was t h a t  w i t h  any 
s u b t e r r a n e a n  movement j o i n t s  w e re  g e n e r a l l y  c r a c k e d  so  t h a t  s e e p a g e  
o c c u r r e d .  S o l u t i o n  o f  t h i s  p rob lem  r e q u i r e d  t h e  p r o v i s i o n  of  a f l e x ­
i b l e  j o i n t  w h ich  c o u ld  accommodate s l i g h t  movements .  However , i t  was 
n o t  u n t i l  1929 t h a t  s u c h  a j o i n t  wh ich  u t i l i s e d  r u b b e r  r i n g s  was 
d e v e l o p e d . ^
W a l t e r  Hume a l s o  t u r n e d  h i s  a t t e n t i o n  t o  t h e  p r o d u c t i o n  o f  cement
goods o t h e r  t h a n  p i p e s .  Most  i n v e n t i o n s  i n  t h i s  c a t e g o r y  r e l a t e  to  t h e
2
m a n u f a c t u r e  o f  c o n c r e t e  s l a b s ,  b u t  a l s o  i n c l u d e d  r e i n f o r c e d  s t r u c t u r a l  
m a t e r i a l ,  c o n d u i t s  f o r  e l e c t r i c a l  c o n d u c t o r s ,  t e l e p h o n e  b o x e s ,  and 
g a r d e n  e q u ipm e n t .
C o n c l u s i o n
The r e a s o n s  g i v e n  i n  t h e  p a t e n t s  and c o r r e s p o n d e n c e  f o r  t h e  
deve lopm en t  o f  new i n v e n t i o n s  and t h e i r  a p p l i c a t i o n  t o  p r o d u c t i o n  a r e  
e m p h a t i c  b u t  vague  and o f t e n  c o n f u s e d .  T h e i r  e x p r e s s e d  p u r p o s e  was t o  
r e d u c e  t h e  ' t i m e ' ,  ’ l a b o u r ' ,  ’ e x p e n s e ' ,  and ( som e t im es)  e x p e n d i t u r e  on 
c a p i t a l  e q u ip m e n t ,  r e q u i r e d  p e r  u n i t  o f  p r o d u c t i o n .  I n  t h e  main  they  
e v a l u a t e d  a t e c h n i q u e  by i t s  r e s u l t i n g  o r  e x p e c t e d  r e d u c t i o n  i n  
o p e r a t i n g  t im e  and l a b o u r  c o s t s .  A l though  no a t t e m p t  was made t o  
m ea s u re  c a p i t a l  c o s t s  d i r e c t l y ,  t h e y  p r o b a b l y  u s e d  changes  i n  operating time 
as  a p r o x y .  I t  has  b e e n  p o s s i b l e  t o  m easu re  t h e  r e d u c t i o n  i n  b o t h  
c a p i t a l  and l a b o u r  c o s t s  f o r  t h e  m a jo r  t e c h n i c a l  deve lopm en t  o f  t h i s  
p e r i o d .  The r e s u l t s  o f  t h i s  c a l c u l a t i o n  i n d i c a t e d  t h a t  b o t h  l a b o u r  and 
c a p i t a l  i n p u t s  p e r  u n i t  o f  o u t p u t  w e re  r e d u c e d ,  b u t  t h a t  t h e r e  was a 
s a v i n g  o f  l a b o u r  r e l a t i v e  t o  c a p i t a l .
From t h e  above e v i d e n c e  i t  would  a p p e a r  t h a t  t h e  main  aim (and 
e f f e c t )  was t o  r e d u c e  u n i t  c o s t s  by d e v e l o p i n g  and a p p l y i n g  t e c h n i q u e s
S i m i l a r  p rob lem s  were  e x p e r i e n c e d  by Hume S t e e l  L t d ,  u n t i l  a s i m i l a r  
s o l u t i o n  was p r o v i d e d  i n  t h e  l a t e  t w e n t i e s .
2 C . A . P . ,  1922,  n o . 9579;  1923,  nos 11753 and 13782;  1928,  n o . 14279;  
1939, n o . 839.
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t h a t  would r e d u c e  t h e  i n p u t  of l a b o u r  r e l a t i v e  t o  c a p i t a l .  T h a t  u n i t  
c o s t s  w e re  r educ e d  can  be  s e e n  from F i g u r e  9 - 5 .  R ea l  p r im e  c o s t s  
( l a b o u r  and m a t e r i a l  on ly )  f e l l  by 30 .3  p e r  c e n t  be tw een  1923/24  and 
1932 /33 .  T h e i r  r i s e  a f t e r  t h a t  d a t e  u n t i l  1938/39 (by 20 .8  p e r  c e n t )  
was due t o  t h e  i n c r e a s e d  c o s t s  o f  p r o d u c i n g  t h e  Humeogeneous p i p e  -  a 
d i f f e r e n t  q u a l i t y  p r o d u c t .  Changes i n  t h e  c a p i t a l / l a b o u r  r a t i o  ( s e e  
T a b l e  4 -4 )  s u p p o r t  t h e  c o n c l u s i o n  t h a t  t e c h n i c a l  change was r e l a t i v e l y  
l a b o u r  s a v i n g ,  f o r  b e tw e en  1918/19 and 1923/24  t h i s  r a t i o  doub led  
( r i s i n g  f rom 1.6 t o  3 . 2 ) ,  t h e n  i n c r e a s e d  s l o w l y  u n t i l  1927 /28 .  Over t h e  
f o l l o w i n g  two y e a r s  ( t h e  i n t r o d u c t i o n  o f  t h e  b e l t  method)  i t  r o s e  from 
3 .6  to  4 . 4 .  Once f u l l  employment  o f  r e s o u r c e s  had  b e e n  r e a t t a i n e d  i n  
t h e  second  h a l f  o f  t h e  t h i r t i e s ,  t h e  1929/30 r e l a t i o n s h i p  be tw e en  
c a p i t a l  and l a b o u r  was a g a i n  e x p e r i e n c e d .
E v id e n c e  o f  b o t h  a l i t e r a r y  and s t a t i s t i c a l  n a t u r e  s u p p o r t s  t h e  
c o n c l u s i o n  t h a t  t h e  main  p e r i o d  of  s u c c e s s f u l  t e c h n i c a l  change  (o f  a 
r e l a t i v e l y  l a b o u r  s a v i n g  n a t u r e )  o c c u r r e d  b e tw e e n  t h e  e a r l y  t w e n t i e s  and 
e a r l y  t h i r t i e s .  The a l t e r a t i o n s  t o  p l a n t  and m ac h ine ry  i n  t h e  1 9 1 0 ' s  
and mos t  o f  t h e  t h i r t i e s  w ere  l a r g e l y  a s s o c i a t e d  w i t h  p r o d u c t  improve­
ment  and u n s u c c e s s f u l  a t t e m p t s  t o  r e d u c e  u n i t  c o s t s  (mid t h i r t i e s ) .
I n  t h e  above e v i d e n c e  no m e n t io n  h a s  b e e n  made r e g a r d i n g  t h e  
i n f l u e n c e  o f  t e c h n i c a l  change  on m a t e r i a l  i n p u t s .  T h i s  o m i s s i o n  i s  due 
t o  t h e  f a c t  t h a t  none o f  t h e  i n n o v a t i o n s  i n t r o d u c e d  i n  t h i s  p e r i o d  
r e d u c e d  t h e  i n p u t  of  m a t e r i a l s  f o r  a g i v e n  o u t p u t .  Only t h e  1932 
bumping p r o c e s s  a l t e r e d  s i g n i f i c a n t l y  t h e  i n p u t  of  m a t e r i a l s .  Through 
t h e  i n c r e a s e d  com pa c t ion  c a u se d  by t h i s  p r o c e s s ,  t h e  amount  of  c o n c r e t e  
u s e d  a c t u a l l y  i n c r e a s e d .
S t e e l  p i p e  t e c h n o l o g y
P r o d u c t i o n  o f  s t e e l  p i p e s  by Hume S t e e l  L td  was d i v i d e d  i n t o  a 
number o f  d i s t i n c t  s t a g e s ,  whereby  t h e  s t e e l  p l a t e  was c u t ,  r o l l e d ,  
t r u e d ,  t a c k e d ,  w e lded  l o n g i t u d i n a l l y ,  c l e a n e d ,  a s s e m b le d ,  w e lded  
c i r c u m f e r e n t i a l l y ,  t e s t e d ,  p a t c h e d ,  rounded  and d i p p e d .  The i n v e n t i o n s  
p a t e n t e d  by Hume S t e e l  L td  were  r e l a t e d  t o  m os t  of  t h e s e  s t a g e s ,  b u t  
p a r t i c u l a r l y  t o  t h e  s e c o n d ,  f i f t h ,  e i g h t h ,  and l a s t .  T h e r e f o r e  t h e s e  
main a r e a s  o f  i n v e n t i v e  a c t i v i t y  w i l l  be  examined s e p a r a t e l y .
A u to m a t ic  e l e c t r i c  a r c  w e l d i n g
A u t o m a t i c  a r c  w e l d i n g  was i n  i t s  i n f a n c y  i n  A u s t r a l i a  im m e d i a te l y
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after World War I, and in the field of steel pipe making W.R. Hume was a 
pioneer. His first patented invention in 1923 was based upon many years 
of experience with the automatic welding devices embodied in his wire 
reinforcement machinery. Therefore, as in the case of most of his 
inventions, those relating to automatic electric welding were based upon 
a close practical knowledge of the process concerned.
In order to explain the type of apparatus discussed in his various 
inventions it is necessary to briefly outline the basic characteristics 
of arc welding. Essentially it involves a circuit created by passing an 
electric current, via an arc, between a metal electrode and another 
metal surface. With the formation of the proper arc length, tempera­
tures of up to 6000°F. are produced, causing the melting of both metal 
surface and electrode, which are fused together on cooling. In general 
the length of the arc will vary according to the type and size of the 
electrode being used, the kind of metal to be welded, and the amount of 
heat available for making the weld. To obtain the best possible results 
from the welding process, a correct arc length is a necessary, although 
not sufficient condition. If the arc length is too short, insufficient 
heat will be developed due to the lower voltage and amperage generated 
in the circuit. On the other hand, if the arc length is too long, 
although higher temperatures will result, the possibility of heat loss 
and unfavourable atmospheric influences increases markedly. These 
unfavourable atmospheric effects, which result from the weld absorbing 
oxygen and nitrogen from the air at high temperatures and consequently 
being weakened, can be largely eliminated by coating the electrode with 
a suitable flux. Fluxes consisting of carbon monoxide, carbon dioxide, 
hydrogen, etc., produce a large volume of inert gas on burning, which 
forms a coating around the welding operation, thereby protecting the 
metal from contact with the atmosphere.
Automatic arc welding of pipes during the interwar period was 
undertaken with apparatus consisting of either a stationary welding 
head and a traversing pipe-carriage system, or a moving welding head 
and a stationary pipe cradle. As the welding operation proceeded, the 
electrode was automatically fed towards the work at a rate which main­
tained a desirable arc length. According to one expert in 1935:
Automatic arc welding installations are the most economical 
in cases of repetition work. Their main advantages as 
compared to hand welding are the following:
Firstly: Higher welding speed and hence bigger production. 
Secondly: Absolute uniformity and good quality of welds.
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FIGURE 5-6 W,R, Hume's 1923 Automatic Electric Arc Welding Machine
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T h i r d l y :  I n d ep e n d e n c e  from s k i l l  and r e l i a b i l i t y  
of  t h e  w e l d in g  o p e r a t o r . 1
Hume's 1923 i n v e n t i o n  s p e c i f i e d  an a u t o m a t i c  e l e c t r i c  a r c  w e l d in g
s y s t e m  f o r  t h e  j o i n i n g  o f  s t e e l  p i p e  s h a p e s ,  which i s  i l l u s t r a t e d  i n
F i g u r e  5 -6 .  T h i s  i n v e n t i o n  c o n s i s t e d  o f  s i x  main  f e a t u r e s ,  wh ich  w ere
c o n s t a n t l y  m o d i f i e d  t h r o u g h o u t  t h e  c o u r s e  o f  t h e  i n t e r w a r  p e r i o d ,  and 
2
w ere  as  f o l l o w s .
1. A s y s te m  f o r  f e e d i n g  t h e  e l e c t r o d e  ( F i g u r e  5 - 6 ,  n o . 12) 
a u t o m a t i c a l l y  to wards  t h e  work t h ro u g h  a s t a t i o n a r y  h o l d e r  ( n o . 3 7 ) ,  and 
f o r  e n a b l i n g  t h e  work ( n o . 7) t o  p a s s  u n d e r n e a t h  t h e  e l e c t r o d e  a t  t h e  
r e q u i r e d  sp e e d .  T h i s  sy s te m  was h y d r a u l i c a l l y  o p e r a t e d .
2. T h i s  f l u i d  mechanism was c a p a b l e  of  a d j u s t m e n t  so  t h a t  t h e  
r e l a t i v e  r a t e  of  movement o f  t h e  e l e c t r o d e  and t h e  work c o u ld  b e  c l o s e ­
l y  r e l a t e d  t o  t h e  n a t u r e  of  t h e  p r o j e c t  b e i n g  u n d e r t a k e n .
3. The sup p ly  of  f l u i d  t h a t  o p e r a t e d  t h e  r e l a t i v e  movement of  
b o t h  e l e c t r o d e  and w ork ,  was c o n t r o l l e d  by an e l e c t r o - m e c h a n i c a l  
d e v i c e .
4.  A m andre l  o r  b e a r e r  was p r o v i d e d  on t h e  u n d e r s i d e  o f  t h e  j o i n t  
b e i n g  formed so  t h a t  t h e  m o l t e n  m e t a l  would r em a in  i n  t h e  j o i n t  u n t i l  
i t  h ad  s o l i d i f i e d .  T h i s  b e a r e r  c o u l d  be  a d j u s t e d  t o  t h e  t h i c k n e s s  of  
t h e  m e t a l  b e i n g  w e lded  by a f l u i d  o p e r a t e d  d e v i c e .
5. I t  a l s o  p r o v i d e d  an a u t o m a t i c  a r c  s t r i k i n g  d e v i c e .  T h i s  con­
s i s t e d  of  an e l e c t r o m a g n e t ,  which  was a d a p te d  t o  w i th d ra w  t h e  p o i n t  o f  
t h e  e l e c t r o d e  t o  t h e  p r o p e r  a r c  d i s t a n c e  from t h e  work ,  im m e d i a t e l y  t h e  
p o i n t  o f  t h e  e l e c t r o d e  was b r o u g h t  s u f f i c i e n t l y  c l o s e  to  t h e  work to  
c a u s e  t h e  c u r r e n t  to  f l o w ,  h e n c e  a c t i v a t i n g  t h e  e l e c t r o m a g n e t .
6.  T h i s  a p p a r a t u s  was d e s i g n e d  t o  u s e  a r e l a t i v e l y  t h i c k  o r  heavy 
gauge  e l e c t r o d e  i n  rod  fo rm ,  which  c o u ld  b e  s u i t a b l y  c o a t e d  w i t h  
f l u x i n g  m a t e r i a l  i f  n e c e s s a r y .  Th is  was t o  e n a b l e  e f f e c t i v e  p e n e t r a ­
t i o n  of  t h i c k e r  p l a t e  t h a n  was u s u a l l y  h a n d le d  by w e l d e r s  w i t h  t h e  
c u s to m a ry  t h i n  c o i l e d  e l e c t r o d e s .
T h i s  p a t e n t  o u t l i n e s  t h e  b a s i c  p r o d u c t i o n  method a d o p te d  by Hume 
S t e e l  L td  i n  t h e  e a r l y  t w e n t i e s  and formed t h e  b a s i s  f o r  a s e r i e s  of
0 .  Weiss  (o f  E i l e n  E l e c t r i c  M a n u f a c tu r in g  C o . ,  V i e n n a ) ,  'A u t o m a t i c  
Arc W eld ing :  European P r a c t i c e ' .  The A u s t r a l a s i a n  E n g in e e r  (May 1935)
p . 2 1 .
^ C . A . P . ,  19 September  1923,  n o . 14420.
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m o d i f i c a t i o n s  d u r i n g  t h e  r e m a in d e r  of  t h e  i n t e r w a r  p e r i o d .  These  
m o d i f i c a t i o n s  w e re  m a i n ly  c o n c e n t r a t e d  on t h e  a u t o m a t i c  d e v i c e s  con­
t r o l l i n g  t h e  movement o f  t h e  p i p e  c a r r i a g e  and e l e c t r o d e  f e e d  s y s t e m ,  
t o g e t h e r  w i t h  t h e  b a c k i n g  arm o f  t h i s  w e l d in g  s y s te m .  W hile  e x p o s i t i o n  
i s  a id e d  by d e a l i n g  w i t h  each  o f  t h e s e  a s p e c t s  o f  t h e  w e l d in g  p r o c e s s  
s e p a r a t e l y  ( t h i s  i s  a l s o  t h e  way th e y  w ere  d e v e lo p e d )  i t  s h o u l d  be  
r e a l i s e d  t h a t  t h e y  combined t o  p r o d u c e  a sy s te m  of  a u t o m a t i c  a r c  
w e l d in g  which  by t h e  mid t h i r t i e s  had be e n  d e v e lo p e d  c o m p l e t e l y  by 
W.R. Hume. He even p roduce d  t h e  a p p a r a t u s  ( i n c l u d i n g  t r a n s f o r m e r s )  i n  
h i s  own e n g i n e e r i n g  w o r kshops .
1. E l e c t r o d e  f e e d  sy s te m
Between 1924 and 1934,  Hume S t e e l  L td  r e c o r d e d  s i x  s e p a r a t e  
improvements  t o  t h e  e l e c t r o d e  f e e d  sy s te m .  W a l t e r  Hume's f i r s t  
m o d i f i c a t i o n  i n  1924 was aimed a t  p r o v i d i n g  a s im p l e  and cheap  s o l u t i o n  
t o  t h e  p rob lem  of  v a r i a t i o n s  i n  t h e  a r c  l e n g t h .  His  o r i g i n a l  method of  
c o n t r o l l i n g  t h e  a r c  l e n g t h ,  u s i n g  a s o l o n o i d ,  d i d  n o t  come up t o  
e x p e c t a t i o n s .  But  he  r e g a r d e d  o t h e r  e x i s t i n g  a u t o m a t i c  f e e d i n g  d e v i c e s  
as  b e i n g  u n n e c e s s a r i l y  c o m p l i c a t e d ,  e x p e n s i v e ,  and u n r e l i a b l e .  His 
i n v e n t i o n  c o n s i s t e d  of  an e l e c t r i c  m oto r  which  c o n t r o l l e d  t h e  e l e c t r o d e  
f e e d  a c c o r d i n g  t o  f l u c t u a t i o n s  o f  c u r r e n t  a t  t h e  e l e c t r i c  a r c .  T h i s  
i n v e n t i o n ,  a l t h o u g h  more s o p h i s t i c a t e d  t h a n  h i s  f i r s t ,  was a 
s i m p l i f i c a t i o n  o f  s y s te m s  g e n e r a l l y  used  f o r  a u t o m a t i c a l l y  c o n t r o l l i n g  
t h e  a r c  l e n g t h ,  as i t  r ed u c e d  t h e  number of  c i r c u i t s  r e q u i r e d  f o r  i t s  
o p e r a t i o n .  The r e s u l t s  c l a im e d  f o r  t h i s  improvement  were  c o n s i d e r a b l e .  
' I  h ave  found  by e x p e r i m e n t  t h a t  i m p o r t a n t  a d v a n ta g e s  of  much g r e a t e r  
s i m p l i c i t y ,  r educ e d  c o s t  of  m a n u f a c t u r e ,  and g r e a t e r  r e l i a b i l i t y  and 
e f f i c i e n c y  may be  o b t a i n e d . ' ^
However , when t h i s  m o d i f i e d  sy s te m  was d r a f t e d  i n t o  com m erc ia l  
s e r v i c e  i t  was found t o  c o n t a i n  a d e f e c t  which r e q u i r e d  r e m e d i a l  a c t i o n .  
Sudden demands f o r  c u r r e n t ,  c aused  by v a r y i n g  w e l d i n g  c o n d i t i o n s  a t  t h e  
a r c i n g  p o i n t ,  c r e a t e d  e x c e s s i v e l y  h i g h  sp e ed s  i n  t h e  c o n t r o l  m oto r  
w h ic h ,  o p e r a t i n g  t h ro u g h  a g o v e r n o r ,  c a u se d  t h e  e l e c t r o d e  t o  a pp roa c h  
too  c l o s e l y  t o  t h e  work .  I t  was Hume's aim i n  h i s  1927 i n v e n t i o n  to  
p r o v i d e  an a u t o m a t i c  b r a k i n g  d e v i c e  i n  o r d e r  t o  s low down t h e  g o v e r n o r
1 C . A . P . ,  9 O c tobe r  1924,  n o . 19996,  p . 2 .
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and t h e r e b y  p r e v e n t  t h e  f e e d i n g  o f  t h e  e l e c t r o d e  a t  an e x c e s s i v e  s p e ed .  
To do t h i s  he i n c o r p o r a t e d  i n t o  h i s  e a r l i e r  s y s te m  a g o v e r n o r  w i t h  a 
p r e d e t e r m i n e d  s p e ed  l i m i t .
Two y e a r s  l a t e r  an a t t e m p t  was made t o  i m p a r t  a s t e a d i e r  f e e d
m o t i o n  t o  t h e  e l e c t r o d e .  T h i s  was t o  be  a c h i e v e d  by t h e  p r o v i s i o n  o f  a
2
r e l a t i v e l y  s h o r t  f l u i d  o p e r a t e d  c y l i n d e r  and p l u n g e r .  And i n  1931 and
1932 f u r t h e r  s u g g e s t i o n s  w e re  p u t  fo rw a r d  f o r  im prov ing  t h i s  f e e d i n g
3
s y s te m  i n  o r d e r  t o  g e t  a c o n s i s t e n t l y  s t r o n g  w e ld .
F i n a l l y ,  i n  1934,  an  i n v e n t i o n  which  p r o v i d e d  f o r  t h e  u s e  of  
a l t e r n a t i n g  r a t h e r  t h a n  d i r e c t  c u r r e n t  was p a t e n t e d  by  R.W. C a r t e r  
(works manager  i n  V i c t o r i a )  w i t h  Hume S t e e l  L td  as  a s s i g n e e .  A c cord ing  
t o  t h e  p a t e n t :
One o f  t h e  o b j e c t s  o f  t h e  i n v e n t i o n  i s  t o  p r o v i d e  an improved 
method of  e l e c t r i c a l l y  c o n t r o l l i n g  t h e  f e e d  o f  t h e  e l e c t r o d e  
i n  a p p a r a t u s  w h e r e i n  a l t e r n a t i n g  c u r r e n t  i s  u sed  i n  t h e  
w e l d i n g  c i r c u i t ,  whereby  a s e n s i t i v e  and i n s t a n t a n e o u s  
c o n t r o l  d e v o id  o f  l a g  o r  ’b u n t i n g ' , i s  o b t a i n e d ,  f l u c t u a t i o n s  
i n  t h e  a r c  l e n g t h  b e i n g  a v o id e d  and a u n i fo r m  w e l d i n g  j o i n t  
b e i n g  a s s u r e d . 4
T h i s  method c o n s i s t e d  p r i m a r i l y  o f  r e c t i f y i n g  a l t e r n a t i n g  c u r r e n t  
i n  a c i r c u i t  i n  p a r a l l e l  w i t h  t h e  a r c  c i r c u i t  and u t i l i s i n g  t h e  
r e s u l t a n t  d i r e c t  c u r r e n t  t o  r e g u l a t e  t h e  speed  o f  t h e  d i r e c t  c u r r e n t  
m o to r  w h ich  o p e r a t e d  t h e  f e e d  mechanism.  As a r e s u l t  o f  t h i s  s y s t e m ,  
any v o l t a g e  f l u c t u a t i o n s  i n  t h e  A.C. w e l d in g  c i r c u i t  had  t h e i r  e x a c t  
c o u n t e r p a r t s  i n  t h e  r e c t i f i e d  A.C. s u p p l i e d  t o  t h e  D.C. m o to r ,  t h e  
s p e e d  o f  wh ich  was i n s t a n t l y  v a r i e d  i n  d i r e c t  a c c o r d a n c e  w i t h  such  
f l u c t u a t i o n s .  The s i g n i f i c a n c e  o f  t h i s  i n v e n t i o n  i s  t h a t  a D.C. m oto r  
i s  r e l a t i v e l y  b e t t e r  a d a p te d  and more r e s p o n s i v e  to  spe ed  c o n t r o l  t h a n  
A.C. m o to r s  as  had b e e n  p r e v i o u s l y  u s e d .
Because  o f  t h e  b e n e f i t s  d e r i v e d  from t h e  u s e  o f  a l t e r n a t i n g  
c u r r e n t ,  t h e  main f a c t o r i e s  w ere  soon c o n v e r t e d  to  i t s  u s e .  However , 
t h e s e  A.C.  t r a n s f o r m e r s  were  n o t  u sed  i n  r u r a l  a r e a s  as  i t  was 
' e c o n o m i c a l  on ly  when power i s  a v a i l a b l e  c l o s e  t o  t h e  l i n e  t o  be
C . A . P . ,  21 May 1927, n o . 7415.
 ^ C . A . P . , 21 November L929, n o . 23757.
 ^ C .A .P .  , 30 September  1931,  n o . 4278;  and 15 Augus t  1932,  n o . 8759.  
4 C . A . P . ,  9 A p r i l  1934,  n o . 17087,  p . l .
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w e l d e d ' .  I n  t h e  n o n - m e t r o p o l i t a n  r e g i o n s  D.C. g e n e r a t o r s  w e r e  used  i n  
c o n j u n c t i o n  w i t h  e i t h e r  second  hand t r a c t o r s  o r  k e r o s e n e  e n g i n e s .
Even w i t h  t h e s e  combined improvements  i t  was found t h a t  a
p e r f e c t l y  p e n e t r a t e d  we ld  c o u ld  n o t  b e  c o n s i s t e n t l y  o b t a i n e d  on t h i c k
p l a t e s  ( 5 /1 6 "  and o v e r )  even a t  t h e  r e l a t i v e l y  s low s pe ed  o f  6^ i n c h e s
p e r  m i n u t e .  C o n s e q u e n t l y ,  i n  t h e  mid t h i r t i e s  Hume S t e e l  found  t h a t
some of  t h e i r  p i p e s  w e re  b e i n g  r e j e c t e d  by government  d e p a r t m e n t s
b e c a u s e  o f  i n c o m p l e t e  p e n e t r a t i o n .  T h i s  l e d  t o  t h e  abandonment  of  any
a t t e m p t  t o  g a i n  c o m p le te  p e n e t r a t i o n  ( tow ards  wh ich  t h e  above
i n v e n t i o n s  w ere  d i r e c t e d )  f rom t h e  e x t e r n a l  l o n g i t u d i n a l  w e l d e r .
Welding  sp e ed s  were  i n c r e a s e d  t o  i n c h e s  p e r  m in u t e  and above  m ere ly
t o  e n s u r e  a good even  we ld  on t h e  o u t s i d e ,  w i t h o u t  w o r r y i n g  a b o u t
p e n e t r a t i o n .  Then t h e  p i p e  was i n t e r n a l l y  w e ld e d .  T h i s  change  may
a p p e a r ,  a t  f i r s t  s i g h t ,  t o  have  i n c r e a s e d  c o s t s  of  p r o d u c t i o n ,  b u t  any
i n c r e a s e  was more t h a n  compensa ted  f o r  by a p r o p o r t i o n a t e l y  g r e a t e r
o u t p u t ,  r e s u l t i n g  from h i g h e r  r a t e s  of  w e l d in g  and r e d u c t i o n  i n
h a n d l i n g  t im e  by d i s p e n s i n g  w i t h  t h e  b a c k in g  b a r .  I n i t i a l  c o m p a r a t i v e
t e s t s  i n  P e r t h  i n  J a n u a r y  1937 on p i p e s  72"x36" d i a m e t e r  x V ,  showed
t h a t  t h e  o l d  sy s te m  c o u ld  o n ly  p r o d u c e  3 . 4  s e c t i o n s  p e r  h o u r ,  w h i l e
2
t h i s  new method p roduced  9 . 5 .  A s i m i l a r  and s i m u l t a n e o u s  d i s c o v e r y
3
was made a t  t h e  Sydney f a c t o r y ,  w i t h  b o t h  b r a n c h e s  d e v e l o p i n g  
m e c h a n i c a l  i n t e r n a l  w e l d e r s  t o  c a r r y  o u t  t h i s  new o p e r a t i o n .  Th is  
method was n o t  n e c e s s a r y  on p l a t e  V  o r  l e s s  as  good w e lds  a t  h i g h  
s p e e d s  (12" p e r  m in u t e )  c o u ld  be  o b t a i n e d  u s i n g  t h e  Hume (Wal lybob)  
p r o c e s s .
T h i s  d i s c o v e r y ,  wh ich  was s t i l l  employed i n  t h e  e a r l y  1970’ s ,  l e d  
t o  an i n c r e a s e d  o u t p u t  ( o r  lower c o s t s  p e r  u n i t  o f  g i v e n  o u t p u t )  of  
l a r g e r  p i p e s  and a t  t h e  same t im e  e l i m i n a t e d  r e j e c t i o n  on t h e  b a s i s  of  
i n s u f f i c i e n t  p e n e t r a t i o n .  W a l t e r  Hume, who was o v e r s e a s  a t  t h i s  t i m e ,  
d i d  n o t  c o n t r i b u t e  t o  t h i s  de v e lo p m en t .
A .N .U . ,  3 2 / 6 7 / 2 0 ,  ' P l a n t ' ,  memo from a c t i n g  s u p e r v i s i n g  e n g i n e e r  to  
Cussen ,  1 March 1937.
2
A .N .U . ,  3 2 / 7 0 / 1 5 ,  ' P i p e s ’ , R e p o r t  on a Comparison o f  t h e  H y d r a u l i c  
and Wallybob Welders  by A. H opk ins ,  d a t e d  11 F e b r u a r y  1937.
3
A . N . U . , 3 2 / 6 7 / 2 0 ,  ' P i p e s ' ,  R e p o r t  on Welding P r a c t i c e  i n  Sydney by 
W.L. R e i l l y ,  15 March 1937.
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2. F l u x e s  and t h e i r  a p p l i c a t i o n
C l o s e l y  a s s o c i a t e d  w i t h  t h e  e l e c t r o d e  f e e d  s y s t e m  was t h e  u s e  and
a p p l i c a t i o n  o f  f l u x  m a t e r i a l s .  The re  w e re  f o u r  p a t e n t e d  i n v e n t i o n s
r e l a t i n g  t o  t h e  c o a t i n g  o f  e l e c t r o d e s  w i t h  a f l u x .  The f i r s t  t h r e e  -
i n  A p r i l  and November o f  1924 and December o f  1931  ^ -  were  conc e rne d
w i t h  improved methods o f  a p p l y i n g  t h e  f l u x  c o a t i n g  t o  e l e c t r o d e s  b e i n g
2
used  w i t h  d i r e c t  c u r r e n t .  However ,  t h e  1932 p a t e n t  was d i r e c t e d  
towards  overcoming t h e  problem o f  c o a t i n g  an e l e c t r o d e ,  when A.C. 
r a t h e r  t h a n  D.C. was u s e d .  A l t e r n a t i n g  c u r r e n t  ca use d  t h e  e l e c t r o d e  
t o  be  r a p i d l y  h e a t e d ,  t h e r e b y  damaging t h e  f l u x  c o a t i n g .  To s o l v e  t h i s  
p rob lem , c o m b u s t i b l e  t a p e ,  i m p r e g n a t e d  w i t h  a s u i t a b l e  f l u x ,  was wound 
m e c h a n i c a l l y  o n to  t h e  e l e c t r o d e  a s h o r t  d i s t a n c e  from t h e  w e l d in g  
s u r f a c e ,  w h i l e  t h e  work was i n  o p e r a t i o n .  T h i s  was one of  t h e  m ajo r  
c h a r a c t e r i s t i c s ,  t o g e t h e r  w i t h  t h e  e l e c t r i c a l l y  (as  opposed  to  
h y d r a u l i c a l l y )  c o n t r o l l e d  a r c ,  o f  Hume’ s Wallybob (Wally Hume and Bob 
C a r t e r )  w e l d in g  h e a d ,  which  was m a n u f a c t u r e d  i n  t h e  f i r m ' s  e n g i n e e r i n g  
w orkshops .
3. Forward m o t io n  o f  p i p e  c a r r i a g e
T h e re  w e re  on ly  two p a t e n t s  d e v o te d  i n  f u l l  t o  t h e  m o d i f i c a t i o n  of 
t h e  1923 method of  t r a v e r s i n g  t h e  work p a s t  t h e  w e ld in g  h e a d .  However , 
minor  changes  w ere  i n c o r p o r a t e d  i n  t h e  i n v e n t i o n s  r e c o r d e d  i n  May 1927 
and November 1929. The f i r s t  s i g n i f i c a n t  m o d i f i c a t i o n  o f  t h e  1923 
sy s tem  was p a t e n t e d  i n  Augus t  1927. T h i s  p a t e n t  e x p l a i n e d  i t s  o b j e c t  
as f o l l o w s :
By a s u i t a b l e  a r r a n g e m e n t  o f  t h e . . . o p e r a t i n g  and c o n t r o l  
d e v i c e s  i n  a c c o r d a n c e  w i t h  t h e  p r e s e n t  i n v e n t i o n ,  
s h o r t e n i n g  o f  t h e  a r c  l e n g t h  c a u s e s  t h e  w e l d in g  s p e e d ,  o r  
i n  o t h e r  w o r d s ,  t h e  fo rw a r d  movement of  t h e  work ,  t o  be  
a c c e l e r a t e d ,  w h i l s t  l e n g t h e n i n g  o f  t h e  a r c  c a u s e s  t h e  
w e l d in g  speed  o r  movement o f  t h e  work t o  be  a u t o m a t i c a l l y  
r e t a r d e d  w i t h i n  c e r t a i n  l i m i t s . 3
The o p e r a t i n g  d e v i c e  o f  t h i s  sys te m  was d e s c r i b e d  i n  t h e  s p e c i f i c a t i o n  
as c o n s i s t i n g  o f  s e p a r a t e  h y d r a u l i c  p l u n g e r s  a t t a c h e d  t o  t h e  e l e c t r o d e  
and t h e  work .  Forward f e e d i n g  o f  t h e  e l e c t r o d e  and t h e  work were 
e f f e c t e d  by g r a v i t y  t h r o u g h  t h e  medium of  w e i g h t s  which  w e re  moved by
C . A . P . ,  1924 /17175 ,  1924 /20433 ,  1931 /5344 .  
C . A . P . ,  6 F e b r u a r y  1932,  n o . 5985.
C . A . P . ,  24 August  1927,  n o . 9041,  p . 2 .
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a s s i s t a n c e  from t h e i r  r e s p e c t i v e  p l u n g e r s .  These  p l u n g e r s  w e r e  i n  t u r n  
o p e r a t e d  by f l u i d  which  was p e r m i t t e d  t o  e s c a p e ,  by an e l e c t r o - m e c h a n i c a l  
d e v i c e  ( d e s c r i b e d  i n  p a t e n t  1924/19996)  from t h e  c y l i n d e r s .
The o t h e r  s i g n i f i c a n t  i n v e n t i o n  r e l a t i n g  t o  t h e  fo rw ard  movement of  
t h e  p i p e  c a r r i a g e ,  p a t e n t e d  i n  Augus t  1934,  was d e s ig n e d  t o  a l t e r  t h e  
v e r y  n a t u r e  and q u a l i t y  of  t h e  w e ld .  A c cord ing  t o  t h e  p a t e n t  t h i s  
i n v e n t i o n  was d e s i g n e d  by W.R. Hume t o  overcome (a)  t h e  d i f f i c u l t y  of  
c o n t r o l l i n g  t h e  f low  of  m o l t e n  m e t a l ,  and (b) t h e  i n s u f f i c i e n t  and 
i r r e g u l a r  p e n e t r a t i o n  of  t h e  a r c  p r e v e n t i n g  t h e  d e s i r e d  u n i f o r m i t y  and 
maximum s t r e n g t h  o f  t h e  w e lded  j o i n t .  His  s o l u t i o n  t o  t h e s e  d i f f i c u l ­
t i e s  was to  a p p ly  bumping a c t i o n  t o  t h e  f o rw a r d  movement o f  t h e  p i p e  -  
an a c t i o n  o b v i o u s l y  bor row ed  from h i s  b r o t h e r ' s  1932 c o n c r e t e - p i p e  
i n v e n t i o n .  T h i s  movement f o r c i b l y  d i s p l a c e d  t h e  m o l t e n  m e t a l  t o  t h e  
e x t r e m i t i e s  o f  t h e  a r c  c r a t e r  d u r i n g  t h e  w e l d i n g  o p e r a t i o n .  A number 
o f  a d v a n ta g e s  f o r  t h i s  p r o c e s s  were  c l a im e d  by Hume:'*'
(a)  t h e  m e t a l  o f  t h e  p i p e  i s  c o m p l e t e l y  exposed  by t h i s  a c t i o n  so 
t h a t  t h e  a r c  i s  a b l e  t o  u n d e r t a k e  maximum p e n e t r a t i o n ;
(b) o v e r h e a t i n g  o f  t h e  m o l t e n  m e t a l  i s  a v o id e d ;
(c)  t h e  o s c i l l a t i o n  l e a d s  t o  t h e  l i b e r a t i o n  o f  u n d e s i r e d  g a s e s ,  
which  p r e v e n t s  t h e  f o r m a t i o n  o f  b u b b l e s  i n  t h e  w e l d ,  t h u s  m a x im is in g  
i t s  e f f e c t i v e n e s s ;
(d) t h i s  a c t i o n  t h o r o u g h l y  mixes  t h e  f u s e d  m e t a l  of  t h e  e l e c t r o d e  
and t h a t  o f  t h e  p i p e  so as  t o  ' f o rm  an a l l o y  w e ld  which  i s  s u b s t a n t i ­
a l l y  homogeneous ' ;
(e)  f i n a l l y ,  t h e  movement o f  t h e  m o l t e n  m e t a l  a g a i n s t  t h e  fo rw a r d  
p a r t  of  t h e  work l e a d s  t o  p r e h e a t i n g  b e f o r e  i t  a r r i v e s  im m e d ia te ly  
below t h e  e l e c t r o d e .
I t  does  a p p e a r  t h a t  t h i s  i n v e n t i o n  f u l f i l l e d  some o f  t h e  c l a im s  
made f o r  i t  by W.R. Hume. W.L. R e i l l y ,  manager  o f  t h e  Sydney b r a n c h ,  
was ' d e f i n i t e l y  s a t i s f i e d  t h a t  t h e  Bump h a s  two v i r t u e s : -
( i )  I t  improves  p e n e t r a t i o n  v e r y  m a t e r i a l l y .
2
( i i )  I t  t e n d s  t o  e l i m i n a t e  gas  h o l e s . . . . '
Even i n  Sydney,  a l t h o u g h  p e n e t r a t i o n  was b e t t e r  i t  was n o t  a lw ays  good 
enough on p l a t e  5 /16"  o r  o v e r  as  t h e  l a r g e  l i s t  o f  r e j e c t i o n s  by t h e
C . A . P . ,  21 August  1934, n o . 18988.
R e p o r t  on Welding P r a c t i c e  i n  Sydney, p . l .
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New South Wales Public Works Department'*' and the necessity of welding
2both sides of the pipe prove. Also, these improvements were only
effected at greater cost, due to the slower speeds which this method
imposed. But the final blow to this method was the fact that the
Humeogeneous weld was not effectively stronger than the old type weld.
A. Hopkins experimenting at Perth in 1937 concluded that:
No trouble is experienced from either weld in the tester 
and it is safe to assume that as many test pieces have 
been cut from unbumped, as from bumped welds....
The results of these test pieces appear to indicate 
that the weld in its normal state, that is, without the 
crown removed, is at least as strong as the plate, 
whether the pipe was bumped or not, and this is all 
that should be necessary.
To aim for even stronger welds at the expense of 
output, would not be sound economics.3
Therefore, in contrast to the majority of his inventions, this one
does not appear to have been patented and innovated solely for economic
reasons. Normally Hume was more meticulous in testing the results of
his new processes and more flexible in the light of results obtained
from them. One would have thought that, in view of his desire to sell
his process overseas, he would have made even more thorough tests along
the lines of those carried out by Hopkins, especially as problems had
been experienced over a number of years with this method. As early as
March 1935 the Sydney manager had stated that better results had been
4obtained from the old method. And in September of the same year 
Reilly complained of the difficulty in getting pipes passed by the 
Water Board due to a lack of welding penetration.^ Even by 1937, when 
W.R. Hume went overseas to sell his idea, these problems had not been
ß
solved. It is evident that Hume was not prepared to accept the truth 
of the evidence before him. He had already made up his mind and was 
not going to allow evidence to the contrary to change it. Cussen 
expressed the opinion that
A.N.U., 32/67/15, ’Pipes', Reilly/Cussen, 12 September 1935, p.l. 
Report on Welding Practice in Sydney, p.l.
Report on a Comparison of the Hydraulic and Wallybob Welders, p.2. 
A.N.U., 32/67/13, 'Pipes’, Reilly/Cussen, 21 March 1935.
A.N.U., 32/67/15, 'Pipes', Reilly/Cussen, 12 September 1935, p.l. 
Report on Welding Practice in Sydney.
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With r e f e r e n c e  t o  t h e  p ro p o se d  comm it tee  d e t e r m i n i n g  
w h e t h e r  o r  n o t  i t  pays t o  i n s t a l l  and m a i n t a i n  a bumping 
g e a r ,  I  v e r y  much doub t  w h e t h e r  y o u r  b r o t h e r  would  a l l o w  
a comm it tee  t o  d e c i d e  t h a t  m a t t e r .  He h a s  p e r s o n a l l y  
d e c id e d  t h a t  i t  i s  j u s t i f i e d . 1
Hume a p p e a r s ,  t h e r e f o r e ,  t o  ha ve  d e p a r t e d  from t h e  e m p i r i c a l
a pproach  he n o r m a l ly  p u r u s e d ,  i n  p u r s u i t  o f  som e th ing  more f u n d a m e n t a l
t o  h i m s e l f  -  h i s  image as  an i n v e n t o r .  A p l a u s i b l e  h y p o t h e s i s  i s  t h a t
he  de v o te d  h i m s e l f  t o  making an o r i g i n a l  b r e a k t h r o u g h  i n  a r c  w e l d i n g
s i m i l a r  i n  i t s  r e v o l u t i o n a r y  r a m i f i c a t i o n s  t o  h i s  i n i t i a l  c e n t r i f u g a l
c o n c r e t e  p i p e  p r o c e s s .  I t  i s  s i g n i f i c a n t  t h a t  he r e c o r d e d  on ly  two
c o n c r e t e  p i p e  i n v e n t i o n s  i n  t h e  p e r i o d  1928/29 t o  1937/38 ,  w i t h  b o t h
of  t h e s e  b e i n g  i n  1935/36 -  t h e  y e a r  a f t e r  h i s  Humeogeneous w e l d in g
i n v e n t i o n .  A l s o ,  t h e r e  i s  l i t t l e  doub t  t h a t  he t h o u g h t  he  had made a
b r e a k t h r o u g h  w i t h  h i s  Humeogeneous w e l d in g  p r o c e s s ,  as  t h e  f o l l o w i n g
s t a t e m e n t s  show: 'The  [Humeogeneous] p r o c e s s  . . .  i s  . . .  f rom t h e
s c i e n t i f i c  s t a n d p o i n t  a most e x c e p t i o n a l  and r a t h e r  r e m a r k a b l e
2
c o m b i n a t i o n  of  f o r c e s  and e f f e c t s . ' And a g a i n :  'Humeogeneous i s  n o t  
o r d i n a r y  w e l d i n g  u n d e r  a new name. Years  of  p e r s i s t e n t  e f f o r t  and t h e  
k e e n e s t  o b s e r v a t i o n  c o u p le d  w i t h  an i n t e n s e  d e s i r e  t o  improve  w e l d i n g ,  
e n a b le d  a mind of  most  e x c e p t i o n a l  o r i g i n a l i t y  t o  d i s c o v e r  t h e
3
s e c r e t . '  T h i s  p r o c e s s  was r e t a i n e d  u n t i l  Hume's d e a t h  when i t  was 
r e p l a c e d  by submerged a r c  w e l d in g  which (had b e e n  d e v e lo p e d  by t h e  
L i n c o l n  E l e c t r i c  Company, Ohio,  U .S .A . )  e n a b le d  g r e a t e r  and more 
economical  pe n e t r a t i o n  o f  t h e  t h i c k e r  s t e e l  p l a t e s .
T h e r e f o r e ,  by t h e  end o f  t h e  1 9 3 0 ' s ,  when he was i n  h i s  mid 
s i x t i e s ,  Hume f e l t  t h a t  he  had g i v e n  t o  t h e  w o r ld  two r e m a r k a b l y  
o r i g i n a l  d i s c o v e r i e s .  I n  h i s  own eyes  he had u n i t e d  r e a l i t y  w i t h  image.
4. Backing member
The b a c k i n g  member was m a in ly  r e q u i r e d  t o  s u p p o r t  t h e  m o l t e n  m e t a l ,  
r e s u l t i n g  from t h e  w e l d i n g  p r o c e s s ,  u n t i l  i t  had s o l i d i f i e d .  Hume's 
prob lem was t o  keep t h i s  b a c k in g  d e v i c e  p r e s s e d  s u f f i c i e n t l y  c l o s e  to  
t h e  i n n e r  s u r f a c e s  of  t h e  p i p e  i n  o r d e r  t o  p r e v e n t  t h e  m o l t e n  m e t a l
A .N .U . ,  3 2 / 7 0 / 1 5 ,  ' P i p e s ' ,  C u s s e n /E .S .  Hume, 24 A p r i l  1937. My 
e m p h a s i s .
^ A . N .U . , 3 2 / 1 / 1 ,  'The T w e n t y - f i f t h  b i r t h d a y  o f  t h e  Hume P i p e ' ,  p . 7 .  
3
A . N . U . , 3 2 / 9 / 1 ,  u n d a t e d ,  two typed  pages  o f  n o t e s  on w e l d i n g  
( p r o b a b l y  w r i t t e n  somet im e i n  1934) ,  p . l .
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escaping. Patented inventions in May 1927, November 1929, March 1937,
- 1and October 1938 deal in part or in full with this problem. In 1924 
this backing member was mounted on a pivoted arm; in 1929 it was made 
capable of adjustment for use with all sized pipes; in 1937 it was 
replaced by a wheel constructed from laminated copper plates, which- 
automatically adjusted to take account of the vertically malaligned 
meeting edges of most pipe shapes; and in 1938 this gave way to a 
U-shaped holder containing a granular refractory mineral. As we have 
already seen, for thicker plate the backing member was eliminated 
entirely in 1937.
5. Conclusion
It is evident from the patents and the nature of these inventions 
that the company’s main aim was to improve the automatic welding system 
in order to supply a weld which would pass the stringent tests imposed 
by various government bodies before purchase. This is to be expected 
from a company in its first decade or so of existence, particularly 
when it is pioneering a relatively new technology. This concentration 
of attention is also reflected by the fact that only in three patents - 
May 1927, May 1929, and April 1934 - was there any explicit attempt to 
reduce the relative labour input, and even here this was subsidiary to
a concern to improve the apparatus. However there was a trend towards
2multiple operations by machine welders.
Cutting and shaping metal plates
The patented inventions relating to this stage of production were 
aimed both at improving the quality of the curved pipe-shape and 
reducing its cost of production. Both of these objectives were 
translated into an attempt to improve the forming and trimming 
machinery already in use.
Hume's first invention, recorded in September 1923, was a machine
that could wind a large sheet of steel into a coil (which could later
be cut into strips) around a mandril. Not only was 'the manufacture of
3articles...greatly simplified, cheapened, and generally improved', but
C.A.P., 1927/7414, 1929/23757, 1937/948, 1938/4351.
Report on a Comparison of the Hydraulic and Wallybob Welders, p.9. 
C.A.P., 19 September 1923, no.14421.
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a l s o  t h e  c o s t  and damage in v o lv e d  in  t r a n s p o r t  was r e d u c e d .  But i n  May 
1925, W.R. Hume was p r o p o s in g  t h e  u s e  o f  a d i f f e r e n t  m ethod o f  s h a p in g  
t h e  s t e e l  p l a t e s .  I n s t e a d  of w ind ing  th e  s t e e l  a round  a m a n d r i l ,  i t  
was p a s s e d  u n d e r  a b e n d in g  r o l l e r .  In  t h e  p a t e n t  t h e  i n v e n t i o n  i s  
d e s c r i b e d  a s  f o l l o w s :
B r i e f l y  s t a t e d  t h e  i n v e n t i o n  embodies an im proved m ethod 
and means w hereby  a combined r o l l i n g  and p e r c u s s i v e  a c t i o n  
may be im p a r te d  d i r e c t l y  t o  t h e  work such  as a m e t a l  s h e e t  
o r  b a r .  T h is  a c t i o n  i s  o b t a in e d  th ro u g h  th e  medium o f  one 
o r  more e c c e n t r i c a l l y  o p e r a t i n g  fo rm in g  members o r  r o l l e r s  
w hich  c a u se  t h e  r e q u i s i t e  p r e s s u r e  t o  be  i n t e r m i t t e n t l y ,  
b u t  g r a d u a l l y  im p a r te d  t o  t h e  d e s i r e d  o b j e c t  w i th  a r o l l i n g  
a c t i o n  whereby f r i c t i o n  i s  r ed u c e d  t o  a minimum. ■*-
Two y e a r s  l a t e r  th e  a t t e n t i o n  o f  Hume S t e e l  had s w i tc h e d  from  a m ach ine
w i th  one e c c e n t r i c a l l y  o p e r a t i n g  r o l l e r  t o  one w hich  c o n s i s t e d  o f  a
2
s e r i e s  o f  p a r a l l e l  b e n d in g  r o l l e r s .  More p r e c i s e l y ,  i t  c o n s i s t e d  o f  a 
p a i r  o f  p a r a l l e l  lo w er  r o l l e r s  above w hich  was c e n t r e d  a s i n g l e  and 
l a r g e r  r o l l e r .  T h is  ty p e  o f  m ach ine  was a l r e a d y  i n  u s e  e l s e w h e r e ;  what 
Hume d id  was to  make a number o f  t im e  and l a b o u r  s a v in g  im p ro v e m e n ts . 
His i n v e n t i o n  aimed a t :
( i )  f a c i l i t a t i n g  th e  rem ova l  o f  t h e  cu rv ed  s h e e t  more e a s i l y  by 
th e  p r o v i s i o n  o f  an im proved b e a r i n g ;
( i i )  im prov ing  t h e  means o f  r a i s i n g  t h e  u p p e r  r o l l e r  t o  i n s e r t  t h e  
m e ta l  s h e e t ;
( i i i )  a n d T. . .  im proved  c o n s t r u c t i o n  and a r ra n g e m e n t  o f  t h e  d r i v i n g  
mechanism f o r  r o t a t i n g  t h e  r o l l e r s  w hereby  a more p o w e r fu l  and 
e f f i c i e n t  d r i v e  i s  o b t a i n e d ’ .
Between May 1927 and Ju n e  1933 no m a jo r  change  i n  t h e  above ty p e  
of b e n d in g  m achine  was p ro p o s e d .  The i n v e n t io n s  w hich  do a p p e a r  i n  t h e  
Commonwealth P a t e n t s  d u r in g  t h i s  p e r i o d  m a in ly  r e f e r  t o  im p ro v in g  t h e  
q u a l i t y  and r a n g e  o f  c u rv e d  s h e e t s .  F o r  exam ple , i n  J u n e  1927 i t  was 
s u g g e s te d  t h a t  a more n e a r l y  c i r c u l a r  sh a p e  ( i n  c r o s s  s e c t i o n )  c o u ld  be 
im p a r te d  to  t h e  c u rv e d  s t e e l  by b e n d in g  i t s  m ee t in g  edges s l i g h t l y  
in w a rd s .  Once t h e  n a t u r a l  s p r i n g  o f  t h e  m e ta l  e f f e c t e d  t h e  d e s i r e d  
s h a p e ,  t h e  s t e e l  was t a c k  w e ld e d .  However t h e  a t t a i n m e n t  o f  a c i r c u l a r  
s h a p e ,  w h ich  was n e c e s s a r y  f o r  a u to m a t ic  w e ld in g ,  rem a in e d  a p rob lem
C . A . P . , 7 May 1925, n o . 23005, p . l .  
 ^ C . A . P . , 21 May 1927, n o . 7416.
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u n t i l  1935 when Ken Hume d e v e lo p e d  an e d g e - s e t t e r  t o  c r im p t h e  s t e e l  
s h e e t s  p r i o r  t o  r o l l i n g .  A c c o rd in g  t o  Mr C.R.  Hume, ’Th is  method was 
i m m e d i a t e l y  s u c c e s s f u l  and i s  u sed  c u r r e n t l y  [1971] i n  s t e e l  p i p e  
m a n u f a c t u r e ’ . * 23 4
An i m p o r t a n t  change  i n  t h e  methods  d e v i s e d  f o r  t h e  b e n d in g  o f  s t e e l
s h e e t s  was p a t e n t e d  i n  Ju n e  1933 by W a l t e r  Hume. T h i s  i n v e n t i o n  e n a b le d
t h e  p r o d u c t i o n  o f  long  l e n g t h s  of  p i p e  from a s i n g l e  s h e e t  o f  m e t a l .  In
t h e  p a s t ,  a t t e m p t s  had b e e n  made by o t h e r s  t o  a c h i e v e  t h i s  and t h e r e b y
e l i m i n a t e  t h e  n e c e s s i t y  of h a v in g  t o  r i v e t  and w e ld  r e l a t i v e l y  s h o r t
l e n g t h s  t o g e t h e r .  One such  method i n v o l v e d  t h e  u s e  of  h y d r a u l i c a l l y
o p e r a t e d  d i e s  i n  o r d e r  t o  bend  t h e  lo n g  p l a t e s  i n t o  t u b u l a r  s h a p e ,  b u t
sa ys  Hume, ’The c o s t  o f  t h e  a p p a r a t u s  used  i n  a c c o r d a n c e  w i t h  t h i s
2
method i s  e x c e s s i v e ’ . A no the r  method i n v o l v e d  t h e  u s e  of  r o l l i n g
m a c h i n e s ;  how ever ,  a c c o r d i n g  to  Hume, t h i s  method was ' . . . a l s o
o b j e c t i o n a b l e ,  p a r t i c u l a r l y  on a c c o u n t  o f  e x c e s s i v e  wear upon t h e  r o l l s
3
and t h e  d i f f i c u l t y  o f  s e c u r i n g  p e r f e c t  s t r a i g h t n e s s  i n  t h e  p r o d u c t ' .
His s o l u t i o n  was a deve lopm en t  o f  an i n v e n t i o n  p a t e n t e d  t h e  y e a r  b e f o r e
4
f o r  t h e  m a n u f a c t u r e  of  s m a l l  d i a m e t e r  p i p e s .  I n  t h i s  p a t e n t  he 
s p e c i f i e d  a mach ine  whereby a m e t a l  s t r i p  was ' . . . f i r s t  shaped  p r o g r e s ­
s i v e l y  from end t o  end i n t o  s u b s t a n t i a l l y  U fo rm by b e i n g  f e d  be tw een  
two c o - a c t i n g  s h a p in g  r o l l e r s ,  and t h e n  f e d  b e tw een  a n o t h e r  p a i r  of  
s h a p in g  r o l l e r s  wh ich  p r o g r e s s i v e l y  c o n v e r t s  t h e  U s e c t i o n  s t r i p s  i n t o  
c i r c u l a r  f o r m ’ .
I n  t h e  1933 p a t e n t  Hume f u r t h e r  d e v e lo p e d  t h i s  i d e a  so  t h a t  t h e
c i r c u l a r  fo rm  was o b t a i n e d  by r u n n i n g  t h e  m a t e r i a l  t h r o u g h  an
a p p r o p r i a t e  m achine  once  o n l y ,  t h u s  r e d u c i n g  h a n d l i n g  c o s t s .  He
d e s c r i b e d  t h i s  method a s  f o l l o w s :
The p l a t e  i s  p r o g r e s s i v e l y  b e n t  i n t o  cu rv e d  form from end 
t o  end from i t s  l o n g i t u d i n a l  edges  towards  i t s  
l o n g i t u d i n a l  c e n t r e ,  t h e  r a d i i  o f  a l l  t h e  bends  b e in g  
u n i f o r m  and e q u a l  t o  t h e  r a d i u s  o f  t h e  p i p e  t o  be fo rm ed ,  
so t h a t  s u c c e s s i v e  b e n d in g  a c t i o n s  e x t e n d  o r  c o n t i n u e  t h e  
c u r v a t u r e  o f  p r e v i o u s l y  c u rved  p o r t i o n s  w i t h o u t  s u b j e c t i n g  
s a i d  p o r t i o n s  t o  f u r t h e r  b e n d in g  a c t i o n .  The
P r i v a t e  c o r r e s p o n d e n c e  from Mr C.R. Hume, 18 Augus t  1971,  p p . 1 - 2 .
2 C . A . P . ,  15 J u n e  1933,  n o . 13067.
3 I b i d .
4
C . A . P . ,  3 November 1932,  n o . 9958.
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longitudinally extending central portion of the plate 
remains in a substantially flat state until the plate 
has almost assumed the desired cylindrical form and 
thus tends to keep the whole work perfectly straight 
during the bending operations so that a substantially 
perfect straight tube results.1
This was an important invention, as it reduced production costs per 
foot for long pipes due to the reduced handling costs, and produced a 
relatively straight pipe. These machines are still in use today for 
certain classes of work. Apart from being a significant development in 
this phase of production, it was the last major invention. The October 
1936 patent confined itself to the trimming and bevelling of metal 
plates.
The introduction of each new forming machine required the modifi­
cation of existing machinery. Most of the materials embodied in an 
obsolete machine were used in the construction of the new one, and in 
many cases only modifications to the existing machine were required.
For this purpose the machines were sent to Dynon Road, or to Adelaide
2depending on which was closer.
Pipe coating and jointing
During the interwar period eight inventions were recorded by the
3Hume organisation relating to the coating of steel pipes. The problem 
involved was the tendency for exterior coatings of non-metallic 
materials to lose their effectiveness, thereby allowing the elements to 
attack the metal. This led to a search for a more effective exterior 
covering. Also, there was a concern to reduce both time and labour 
involved in applying these coatings. Most of these inventions involved 
the application of either bitumen impregnated hessian or cement by 
'improved' labour saving methods. Also, in November 1928 a labour 
saving apparatus was patented, concerning the removal of rust, 
internally and externally, from old pipes. This was preliminary to the 
internal and external coating of exhumed pipes as part of the 
renovating process.
C.A.P., 15 June 1933, no.13067.
3 See A.N.U., 32/70/9-12, 'Plant', Melbourne/Perth, 21 December 1934, 
Perth/Melbourne, 12 March 1935, and Perth/Melbourne, 6 August 1935.
3 C.A.P., 1924/19657, 1925/25290, 1925/21742, 1929/23570, 1932/10456, 
1935/21079, 1938/3244, 1939/2082.
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P r i o r  t o  1936 s t e e l  p i p e s  were  j o i n e d  i n  t h e  f i e l d  u s i n g  t h e  L i n d i
p r o c e s s ,  wh ich  c o n s i s t e d  o f  h a ndw e ld ing  u s i n g  oxygen a c e t y l e n e  and a
f i l l e r  r o d .  However ,  a c c o r d i n g  t o  Mr C.R. Hume:
. . . i t  was n o t  v e r y  f a s t ,  and was a l s o  p r e t t y  e x p e n s i v e . . .  
l a r g e  q u a n t i t i e s  o f  oxygen and a c e t y l e n e  were u s e d  and i t  
was a lw ays  a p rob lem  t o  m a i n t a i n  s u p p l i e s  of  t h e s e  g a s e s  
t o  ' o u t  o f  t h e  way'  p l a c e s . !
In  an  a t t e m p t  t o  overcome t h e s e  prob lems Ken Hume d e v e l o p e d ,  i n  1936 a t  
G r a f t o n ,  a ' s l i p - i n '  j o i n t  and f o r  t h e  f i r s t  t ime  i n  A u s t r a l i a  welded  
them e l e c t r i c a l l y ,  u s i n g  a Wallybob m ach ine  which was powered by a 
p o r t a b l e  e n g i n e  and two g e n e r a t o r s .  T h i s  method o f  p i p e  j o i n t i n g  was 
improved i n  1938 by C h r i s  Hume, who d e v e lo p e d  t h e  b a l l  j o i n t  which 
p r a c t i c a l l y  e l i m i n a t e d  a l l  gaps and made w e l d in g  e a s i e r  and t h e r e f o r e  
c h e a p e r .  S i n c e  t h e n  b a l l  j o i n t s  have  b e e n  used  i n  c o n s t r u c t i n g  w a t e r  
mains  t h r o u g h o u t  A u s t r a l i a .
O th e r  m e t a l  p r o d u c t s
P a t e n t s  w e r e  a l s o  f o r t h c o m i n g ,  a l t h o u g h  l e s s  f r e q u e n t l y ,  f o r  t h e  
p r o d u c t i o n  o f  m e t a l  goods o t h e r  t h a n  p i p e s .  These  i n c l u d e d  t h e  minor  
Hume S t e e l  p r o d u c t i o n  l i n e s  o f  f e n c e s  (1 9 2 7 /1 0 9 3 6 ) ,  c o o k in g  s t o v e s  
( 1 9 3 2 /1 0 5 5 4 ) ,  and m e t a l  p o s t s  (1935 /23330 ,  1936/4451,  1 9 3 8 / 4 7 2 8 ) ,  a l l  
o f  wh ich  can  b e  a t t r i b u t e d  t o  W a l t e r  Hume.
I n  c o n c l u d i n g  r e f e r e n c e  t o  i n v e n t i o n s  r e l a t i n g  t o  s t a g e s  o f  p r o ­
d u c t i o n  o t h e r  t h a n  w e l d i n g ,  i t  s h o u l d  be  n o t e d  t h a t  t h e  main  o b j e c t s  
w e re  t o  de v e lo p  improved  m a c h i n e r y ,  t o  s i m p l i f y  m a c h in e r y  a l r e a d y  i n  
u s e  by o t h e r  f i r m s ,  and t o  r e d u c e  t im e  and l a b o u r  c o s t s .  The combined 
e f f e c t  was p r o b a b l y  more l a b o u r  s a v i n g  t h a n  c a p i t a l  s a v i n g .
C o n c l u s io n
The main o b j e c t s  b e h i n d  t h e  deve lo pm en t  and a p p l i c a t i o n  o f  new 
t e c h n i q u e s  o f  p r o d u c t i o n  were  to  improve  t h e  p r o d u c t  s u f f i c i e n t l y  to  
meet  government  s t a n d a r d s  o f  i n s p e c t i o n ,  t o  s i m p l i f y  e x i s t i n g  m a c h i n e r y ,  
and t o  r e d u c e  l a b o u r  c o s t s .  No a t t e m p t  was made,  no r  c o u l d  i t  have  
b e e n ,  t o  r e d u c e  t h e  m a t e r i a l  i n p u t s  p e r  u n i t  o f  o u t p u t  by t h e s e  
t e c h n i c a l  c h a n g e s .  However ,  i t  can  b e  s a i d  t h a t  w h i l e  s t e e l  p l a t e  had  
b e e n  im p o r t e d  by Hume S t e e l  p r i o r  t o  1930,  a f t e r  t h a t  d a t e  t h e y  were
1 P r i v a t e  c o r r e s p o n d e n c e  from Mr C.R. Hume, 17 Augus t  1971, p p . 1 - 4 .
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using all local (B.H.P.) materials. Unfortunately it is not possible 
to measure the effects of these changes in terms of reduced costs,''- or 
even to calculate the saving of factors brought about by the 
introduction of some of the more important innovations. However, it is 
possible to compare the capital/labour ratio against the techniques 
that were adopted. As discovered in the last chapter this ratio 
increased from 1.4 to 2.4 during the interwar period, which supports 
the impression gained from the above evidence, that technical change 
was capital biased.
Engineering technology
Little can be said about the techniques used by Hume enterprises 
in their engineering workshops, due to meagre documentation and the 
absence of any significant change during this period. From the 
evidence presented in Chapter 8 it is clear that the firm employed 
traditional jobbing techniques throughout this period. An attempt at 
standardisation and interchangeability can be demonstrated by reference 
to the large annual inventories of patterns at both Keswick and 
Footscray. However the fact that fitters were employed even at those 
branches which did not possess engineering departments suggests that 
the machinery manufactured by Hume enterprises required a certain 
amount of fitting in the assembly process. Of course the services of 
these tradesmen would also have been required for the replacement of 
worn-out parts.
Despite the attempt to produce machinery with standardised parts 
no repetitive or process work, which would have enabled the use of 
specialised and semi-automatic machinery, was possible because of the 
limited output of any particular machine part at a given time. This 
was due to the firm’s desire to manufacture as much of their own
No adequate information is available for the calculation of prices 
and unit costs for steel pipes; no price lists were issued as all work 
was done on contract; and no contract information is available for the 
Victorian branch. Some information relating to the other State 
branches has been discovered, but only after the mid thirties. However, 
even this material cannot be used because contracts were of a widely 
diverse nature, making it impossible to construct an annual price 
series for a consistent range of pipe sizes and types. Finally, no 
unit cost data have been discovered.
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requirements as possible, the diverse nature of these requirements, the 
lack of a large market for this highly specialised machinery, and the 
firm's unwillingness to take advantage of the market that did exist for 
pipe machinery because they wished to keep their pipe-manufacturing 
technology secret. Consequently even over short time periods a large 
variety of different machine parts were produced. This situation 
compelled the employment of skilled tradesmen and all-purpose 
engineering machinery, both of which had to be flexible enough to 
handle a variety of work at short notice.
The firm's annual plant inventories show that engineering workshop 
machinery consisted of manually operated welding equipment, lathes, and 
drilling, planing, slotting, punching and shearing machinery. Records 
are only available for the interwar period, but they indicate that 
during these twenty years there was no noticeable change in the type of 
plant and machinery used.
Ill Conclusion
The detailed evidence presented in this chapter shows that a 
continuous stream of innovations was forthcoming during the period 1910 
to 1940 in order to improve the quality of the firm's products and to 
reduce their cost of manufacture. It has been suggested that W.R. Hume 
was the main driving force in these developments, although the growing 
technical expertise employed by the firm gave greater depth to the 
advance in technology. While the flow of innovations appears to have 
been produced mainly by the desire of W.R. Hume to establish his claim 
as an important ('true') inventor, he seems to have been directed in 
his activities by economic forces. Firstly, in the 1910's the market 
provided the potential for the growth of a firm which could provide a 
new product to enable public engineers to undertake large investment 
projects more economically. Hume was able to perceive this opportunity 
and had the ability to exploit it successfully. Secondly, changes in 
profitability for Hume Pipe after the early twenties and Hume Steel 
after the latter part of that decade also appear to have added pressure 
to W.R. Hume's natural inclination to introduce new techniques of 
production. It was only through innovation that the firm could out- 
compete its rivals. Thirdly, changes in relative factor prices seem to
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have  i n f l u e n c e d  t h e  t y p e  o f  p r o c e s s e s  which  W.R. Hume i n t r o d u c e d .  The 
i n c r e a s i n g  c a p i t a l  i n t e n s i t y  o f  p r o d u c t i o n  i s  c o n s i s t e n t  w i t h  t h e  
i n c r e a s i n g  c o s t  o f  l a b o u r  r e l a t i v e  t o  c a p i t a l  f o r  b o t h  com pan ies .  I n  
a d d i t i o n ,  t h e  s h o r t a g e  o f  s k i l l e d  w e l d e r s  would ha v e  c o n t r i b u t e d  t o  t h e  
deve lopm ent  o f  a u t o m a t i c  and s e m i - a u t o m a t i c  p r o c e s s e s .
While  t h i s  c h a p t e r  has  a n a l y s e d  t h e  f a c t o r s  which  made g rowth  
p o s s i b l e ,  by e n a b l i n g  Humes’ t o  expand r e l a t i v e  t o  i t s  c o m p e t i t o r s ,  i t  
does  n o t  e x p l a i n  why t h i s  growth o c c u r r e d ,  a l t h o u g h  a few s u g g e s t i o n s  
have  be e n  g i v e n .  The f o l l o w i n g  c h a p t e r  w i l l  a t t e m p t  t o  a c c o u n t  f o r  
m o t i v a t i o n  i n  t h e  e x p a n s i o n  o f  c a p a c i t y .
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Appendix  I I
METHOD OF CALCULATING COSTS OF MAJOR PRODUCTION TECHNIQUES
1. Comparison  o f  c o s t s  b e tw e en  t h e  Monier  
and Hume p r o c e s s e s
L i m i t e d  c o s t  i n f o r m a t i o n  i s  a v a i l a b l e  f rom t h e  r e c o r d s  o f  John  
M onash 's  o l d  company, R e i n f o r c e d  C o n c r e t e  and Monier  P i p e  C o n s t r u c t i o n  
Co. P t y  L t d .  These  r e c o r d s ,  which  a r e  h e l d  by t h e  M elbourne  U n i v e r s i t y  
A r c h i v e s ,  r e c o r d  c o n t r a c t  e s t i m a t e s  f o r  p i p e s  o f  6 " ,  9 " ,  18" and 24" i n  
d i a m e t e r  ove r  t h e  p e r i o d  1904/05  t o  1912 /13 .  T h ree  p r i c e s  i n d e x e s  ( f o r  
cement ,  w i r e ,  and wage r a t e s  f o r  m o u ld e r s )  have  be e n  used  t o  c o n v e r t  
t h e  i n p u t s  o f  cement ,  l a b o u r  and w i r e  t o  1923/24 p r i c e s .  I t  was assumed 
t h a t  o t h e r  c o s t s  r e t a i n e d  t h e  same r e l a t i o n s h i p  w i t h  p r im e  c o s t s ,  and 
t h a t  t h e  same p e r c e n t a g e  mark up f o r  p r o f i t s  u sed  i n  t h e  p rew a r  p e r i o d  
was v a l i d  f o r  1923/24  ( i t  was a lm o s t  i d e n t i c a l  w i t h  t h a t  f o r  Hume P i p e  
i n  t h e  same y e a r ) .
I t  s h o u ld  be b o r n e  i n  mind t h a t  t h e  Monier  c o s t s  a r e  ex a n t e  and 
t h o s e  f o r  Hume a r e  ex p o s t .
2. Labour  and c a p i t a l  c o s t s  o f  a l t e r n a t i v e  methods 
f o r  l i n i n g  c a s t  i r o n  and s t e e l  p i p e s  i n  1928
I t  i s  p o s s i b l e ,  on a number o f  a s s u m p t i o n s ,  t o  c a l c u l a t e  t h e
c a p i t a l  and l a b o u r  c o s t s  i n  P e r t h  d u r i n g  1928, o f  t h e  E .S .  Hume machine
and t h e  method which  i t  r e p l a c e d  ( h e r e  c a l l e d  t h e  o l d  m e t h o d ) .
U n f o r t u n a t e l y  i t  i s  n o t  p o s s i b l e  t o  c a l c u l a t e  t h e s e  c o s t s  f o r  t h e
W.R. Hume b e l t  m ach ine .
I t  i s  n e c e s s a r y  t o  a d j u s t  t h e  c o n f l i c t i n g  r e s u l t s  t h a t  E .S .  Hume
r e p o r t e d  i n  J a n u a r y  and F e b r u a r y  1928 r e g a r d i n g  t h e  r e l a t i v e
pe r f o r m a n c e  of  h i s  new machine  b a s e d  on t h e  l i n i n g  o f  d i f f e r e n t  s i z e d
p i p e s .  T h i s  can  b e  done by u s i n g  H a l k y a r d ' s  report '*'  and i n f o r m a t i o n
2
c o n t a i n e d  i n  t h e  company' s  ' E n g i n e e r i n g  D a t a '  f i l e ,  1925-29 .
H a l k y a r d ' s  r e p o r t  r e c o r d s  t h e  a c t u a l  wages b i l l  p a i d  on 2,069  3 " x 9 ' 
c a s t  i r o n  p i p e s  which  w e re  l i n e d  i n  P e r t h  d u r i n g  t h e  p e r i o d  F e b r u a r y  t o
A .N .U . ,  3 2 / 2 3 / 5 ,  ' P l a n t ' ,  H a l k y a r d / N e t t l e f o r d , 25 Augus t  1928. 
2 A . N . U . , 1 1 6 / 2 7 /1 .
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June 1928. The average cost per pipe was 7.29 pence. Using the wage 
rate paid to moulders (1.98 shillings per hour), and the number of men 
working on each machine (2^), it is possible to calculate the average 
time taken to line one pipe - 8.18 minutes. This is the total time 
taken to line a pipe. In order to calculate the average moulding time,
I have used the ratio of moulding to total time calculated by Halkyard 
in a test of six runs. The moulding time was calculated as 4.995 
minutes.
To calculate the time taken to line one 3"x9' pipe, using the old 
method, I have used the ratio between costs of the old and new methods 
as recorded in E.S. Hume's 18 February letter. I have accepted this 
revised estimate (his 13 January letter overestimated the time taken 
under the old method, because it was based upon the use of 12Mxl2' 
pipe), because the result, 24.09 minutes, is almost the same as the 
time (23 minutes) recorded in the company's 'Engineering Data' file for 
the formation of a concrete pipe size 4"x6' using the old method. Also 
the moulding time (11.88 minutes) recorded in E.S. Hume's January 
letter for a 12"xl2' pipe has been accepted for two reasons: (a) as the
'Engineering Data' file shows the spinning time for pipes 4"x6' and 
12"x6' to be identical; the increased time taken to line large pipes 
was in their handling rather than their spinning; (b) the 11.88 minutes 
compares very closely with the time (13 minutes) required to form a 
pipe 4"x6'. See the 'Engineering Data' file.
Labour cost per pipe for the old method was calculated by
multiplying the wage rate per hour by the number of men working on one
machine (2%), by the time taken to spin one pipe.
Capital costs were calculated as follows (on the assumption that 
costs were only incurred while the moulding machine was in operation).
(a) The average value of plant associated with the old machine
was estimated as the undepreciated value of plant at 30 June 1927, 
divided by the number of moulders at the same date. The value of the 
new machine was assumed to be the value of plant divided by the number
of moulders at 30 June 1928 - thus allowing for the cost of converting
the old machine.
(b) To calculate the capital cost of running each machine per 
hour, it was assumed that the value of each machine was discounted at a 
rate of 5 per cent per annum. It was further assumed that a total of
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fifty weeks were worked per year, and that there were 6 eight hour 
shifts per week. Therefore the capital cost of running the old machine 
per hour was £0.1412, and the new machine £0.1454.
(c) As we know the time taken to spin one pipe on each machine, 
we can calculate the capital cost per pipe.
Time (in minutes) taken to produce one pipe (3"x9T)
Total Moulding
1. Old method
2. E.S. Hume method
24.09
8.18
11.88
4.995
Capital and labour cost (in pence) per pipe (3"x9f)
Labour Capital
1. Old method 21.46 6.72
2. E.S. Hume method 7.29 2.90
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C h a p te r  6
MOTIVATION IN THE EXPANSION OF CAPACITY
C a p i t a l  f o r m a t io n  i s  c l o s e l y  a s s o c i a t e d  w i t h  t e c h n i c a l  change , as 
i n n o v a t io n s  o f t e n  r e q u i r e  t h e  a d d i t i o n  o f  new p l a n t  o r  a t  l e a s t  a 
m o d i f i c a t i o n  o f  t h a t  a l r e a d y  i n  e x i s t e n c e .  I n  f a c t  b e c a u s e  a d d i t i o n s  
t o  c a p i t a l  s t o c k  f r e q u e n t l y  embody t h e  l a t e s t  t e c h n i q u e s ,  t h e  r a t e  of  
t e c h n i c a l  change t e n d s  t o  be  g e a re d  t o  t h e  r a t e  o f  i n v e s tm e n t .  T h is  
h as  b e e n  e x p re s s e d  c o n c i s e l y  by W.E.G. S a l t e r  i n  h i s  s t a t e m e n t  t h a t  
g r o s s  in v e s tm e n t  i s  ' t h e  v e h i c l e  o f  t e c h n i c a l  change '. '* ' N a t u r a l l y  
i n v e s tm e n t  i n c l u d e s  c a p i t a l  w id e n in g  as w e l l  a s  c a p i t a l  d e e p e n in g ,  and 
as  shown i n  C h a p te r  4 Hume e n t e r p r i s e s  grew m ost r a p i d l y  when an 
e x i s t i n g  p r o d u c t  (and  p r o c e s s )  was b e in g  in t r o d u c e d  i n t o  new m a r k e ts .
W hile  in v e s tm e n t  was n e c e s s a r y  f o r  t h e  i n t r o d u c t i o n  o f  th e  
c o n t in u o u s  s t r e a m  o f  new t e c h n i q u e s ,  w hich  w ere  t h e  p r o d u c t  o f  
W.R. Hume's i n v e n t i v e  a c t i v i t y ,  t h e  t e c h n iq u e s  th e m s e lv e s  w ere  
e s s e n t i a l  f o r  t h e  r a p i d  deve lopm en t o f  c a p a c i t y .  I t  has  a l r e a d y  b een  
d e m o n s t ra te d  t h a t  i n n o v a t io n  was o f  c e n t r a l  im p o r ta n c e  to  t h e  f i r m ' s  
g ro w th ,  w hich  was b a se d  upon t h e i r  a b i l i t y  to  g a in  an  i n c r e a s i n g  s h a r e  
of t h e  p ip e  m a rk e t .  However, w h i l e  i n n o v a t i o n  made i t  p o s s i b l e  f o r  th e  
f i rm  to  grow r a p i d l y ,  i t  does n o t  e x p l a i n  why t h i s  g row th  o c c u r r e d .
What was t h e  r a t i o n a l e ,  b o th  economic and n o n -e c o n o m ic , u n d e r l y i n g  th e  
e x p a n s io n  o f  c a p a c i ty ?  I t  i s  to  t h i s  q u e s t i o n  t h a t  t h e  p r e s e n t  c h a p te r  
i s  a d d r e s s e d .  The p r o c e d u re  a d o p te d  i s  to  b r i e f l y  o u t l i n e  t h e  n a t u r e  
o f  t h e  e x p a n s io n  i n  p r o d u c t i v e  c a p a c i t y  and th e n  t o  examine th e  u n d e r ­
ly in g  m o t i v a t i o n .  An a t t e m p t  has  b e e n  made t o  e v a l u a t e  t h e  m o t i v a t i o n  
w hich  i s  e x p l i c i t  i n  t h e  a v a i l a b l e  e v id e n c e  and t h a t  w hich  i s  s u g g e s te d  
by economic t h e o r y .  I n  t h e  f i r s t  p l a c e  a s tu d y  has  b e e n  made o f  t h e  
p e r s o n a l  m o t i v a t i o n  of W.R. Hume, and o f  t h e  e x p l a n a t i o n  g iv e n  by th e  
d i r e c t o r s  t o  t h e  f i r m ' s  s h a r e h o l d e r s  t h a t  e x p a n s io n  was n e c e s s a r y  to  
s t a b i l i s e  p r o f i t s .  S econdly  we have  a t t e m p te d  to  t e s t  t h e  r e l e v a n c e  of 
h y p o th e s e s  r e g a r d in g  th e  d e s i r e  t o  a c h ie v e  econom ies of s c a l e  o r  
economies o f  g ro w th ,  and th e  r o l e  o f  e x p e c t a t i o n s  o f  f u t u r e  demand and
W.E.G. S a l t e r ,  P r o d u c t i v i t y  and T e c h n ic a l  Change ( C .U .P . ,  1966), 
p . 63 .
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FIG. 6 -1 : Hume e n t e r p r i s e s ,  In v e s tm e n t,
1910 /11 -1938 /39 .
S ource: T ab le  6-1
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profitability. As will be shown, it appears that the main influence 
behind the firm’s expansion of capacity was the ambition and drive of 
W .R. Hume.
I Expansion of Capacity
The pattern of investment for Hume enterprises and its component 
companies is graphically illustrated in Figure 6-1. As the fluctuations 
of these series are similar to the contours of growth discussed in 
Chapter 4, only their distinctive characteristics will be mentioned 
here. The first characteristic, that of expansion throughout the urban 
(both metropolitan and rural) areas of Australia, has been given 
considerable attention in Chapters 3 and 4. This situation was due to 
the fragmented nature of the Australian pipe market and the high costs 
of transport for bulky products. Naturally this does not explain the 
impulses underlying growth of capacity, only that given sufficient 
pressure for rapid and substantial growth these market considerations 
determined its pattern. Secondly, as can be seen from Table 6-1, there 
is a marked discontinuity in the firm’s series of capital expenditures 
centred on the year 1920. Investment prior to that year did not exceed 
£4,000 in any single accounting period, but in 1920/21 it increased 
unprecedentedly to £65,444, and maintained a relatively high level 
throughout the interwar years. Finally, during the period after the 
early twenties, capital expenditures (as recorded in column 4 of 
Table 6-1) fluctuated within fairly consistent upper and lower limits 
despite the wide variation in general economic conditions. Between 
1924/25 and 1938/39 investment never amounted to less than £12,500 and 
only exceeded £40,000 on three occasions, while the majority of 
observations were clustered around the £30,000 level. The most 
interesting implication of this observation is that a relatively high 
level of expenditure (compared with other firms) was undertaken each 
year despite the onslaught of the great depression during the early 
thirties. Firms in the engineering industry actually reduced their 
capacity during the depression, presumably by neglecting to replace worn 
out plant and machinery. This could also have been due to the writing 
down of assets in the Production Bulletin during the depression.
Table A-59indicates that investment in the engineering industry fell
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Table 6-1 
Hume enterprises
Total investment: plant, machinery, and buildings, 1912/13-■1938/39
(current prices)
£
Hume
Pipe
Hume
Steel
Concrete
Constructions Total
1910/11 N.A. — — N.A.
1911/12 N.A. - - N.A.
1912/13 1,994 - - 1,994
1913/14 3,002 - - 3,002
1914/15 N.A. - - N.A.
1915/16 N.A. - - N.A.
1916/17 N.A. - - N.A.
1917/18 N.A. - - N.A.
1918/19 N.A. - - N.A.
1919/20 3,592 - - 3,592
1920/21 64,104 - 1,340 65,444
1921/22 84,857 - 1,683 86,540
1922/23 13,358 - 178 13,536
1923/24 -8,580 4,907 -154 -3,827
1924/25 9,967 12,601 581 23,149
1925/26 12,958 22,770 763 36,491
1926/27 5,019 7,366 110 12,495
19 27/28 5,577 14,150 91 19,818
1928/29 10,921 25,832 1,253 38,006
1929/30 36,509 10,022 579 47,110
1930/31 19,050 1,752 763 21,565
1931/32 9,671 11,656 112 21,439
1932/33 6,649 7,486 124 14,259
1933/34 9,736 2,844 115 12,695
1934/35 8,564 9,252 -27 17,789
1935/36 2,438 23,409 -121 25,726
1936/37 22,696 19,890 -70 42,516
1937/38 31,867 10,906 -115 42,658
1938/39 9,401 7,907 -69 17,239
SOURCE: See Appendix IV.
from £989,475 in 1929/30 to £111,152 in 1930/31 and minus £582,111 in 
the following year. In contrast, Hume Pipe (see Table 6-2, column 7) 
extended its productive capacity during these years in New South Wales 
(in both metropolitan and rural - Tamworth, Harden, Albury, Cowra, 
Quirindi and Wellington - areas), Queensland (almost entirely in the 
non-metropolitan areas of Mackay, Maryborough, Lismore, Cairns and 
Rockhampton) and Western Australia (in the metropolitan area). Also
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Table 6-2
Hume Pipe Co. (Aust.) Ltd
Total investment: plant, machinery, buildings, 1921/22—1938/39
(current prices)
£
S.A. Vic. Tas. Qld. W.A. N.S.W. Total
1921/22 73,614
1922/23 2,053
1923/24 -42,438
1924/25 -4,378
1925/26 231
1926/27 -52
1927/28 -76
1928/29 -444
1929/30 3,503
1930/31 669
1931/32 -77
1932/33 -2,035
1933/34 -911
1934/35 -338
1935/36 1,026
1936/37 -41
1937/38 589
1938/39 1,005
1,503 1,151
4,454 1,739
10,835 1,998
9,566 307
10,481 573
4,560 -418
2,375 -29
6,169 830
16,290 514
2,585 -188
-511 2,081
-336 -762
-3,821 616
1,139 -271
-639 1,302
3,376 2,459
9,897 1,152
3,557 747
2,853 5,736
3,203 1,909
15,296 5,729
2,485 1,986
987 686
542 387
2,567 740
2,066 2,300
7,111 6,048
3,400 10,261
2,263 1,481
3,176 962
-122 -1,007
3,398 3,905
526 -145
1,548 688
1,652 757
51 -144
- 84,857
- 13,358
- -8,580
- 9,967
- 12,958
- 5,019
- 5,577
- 10,921
3,043 36,509
2,323 19,050
4,434 9,671
5,644 6,649
14,981 9,736
731 8,564
368 2,438
14,666 22,696
17,820 31,867
4,185 9,401
SOURCE: See Appendix IV.
an additional Hume Steel (see Table 6-3) factory was established at 
Maryborough in Queensland, and expansion in capacity was undertaken at 
their Sydney, Perth and Melbourne factories.
What has to be explained is not why growth of productive capacity 
took the form it did (widespread geographical expansion), but why it 
was so rapid and consistently high despite adverse movements in general 
economic conditions, which caused other engineering firms to reduce 
their capacity? Also why did capital expenditure after 1924/25 tend to 
fluctuate within certain broadly defined upper and lower limits? To 
offer a comprehensive explanation of these questions we will examine in 
this chapter the motivation underlying the firm's growth and in the 
next the manner in which it was financed.
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T a b le  6 - 3  
Hume S t e e l  L td
T o t a l  i n v e s t m e n t ;  p l a n t ,  m a c h i n e r y ,  b u i l d i n g s ,  19 23 /24—1938/39
( c u r r e n t  p r i c e s )
£
S.A. V ic .  Tas .  Qld .  W.A. N.S.W. T o t a l
1923/24
1924/25
1925/26 
1926 /27 
1927/28 
1928/29 
1929/30
1930/31
1931/32
1932/33
1933/34
1934/35
1935/36
1936/37
1937/38
1938/39
250
19,276
6 ,6 5 8
- 7 , 6 9 5
1,997
-665
-137
2,111
-431
- 1 , 8 6 5
- 1 , 5 9 2
34
-72
86
80
4 ,907
12,351
3 ,494
708
10,533
3,521
2 ,3 5 8
14
2 ,304
2 ,108
3 ,035
1 ,408
9 ,0 5 6
7 ,672
4 ,4 7 5
1 ,913
10,705
7,135
3,821
- 2 , 2 9 5
6 ,860
281
5 ,788
3 ,354
-684
-208
-9 8 
- 4 , 4 9 8  
9 ,941  
6,519
11 ,312
3,039
673
698
1,301
298
102
5,801
4 ,918
397
384
1,630
17,275
796
896
152
2 ,157
2 .256  
3 ,843
- 1 , 2 0 6
9 .2 5 6  
- 7 , 8 0 1
60
4 .907  
12,601
22,770
7 ,366
14,150
25 ,832
10,022
1 ,752
11,656
7 ,486
2 ,844
8 ,252
23,409  
19,890 
10 ,906
7.907
SOURCE: See Appendix  IV.
I I  M o t i v a t i o n  U n d e r ly i n g  t h e  E xpa n s io n  of  C a p a c i t y
Bus inessmen  a r e  m o t i v a t e d ,  i n  t h e i r  a s p i r a t i o n s  f o r  t h e  deve lopm ent  
o f  t h e  company t h e y  e i t h e r  own o r  manage (o r  b o t h ) , by a  complex i n t e r ­
a c t i o n  o f  f a c t o r s  b o t h  economic and non-econom ic  ( p s y c h o l o g i c a l  and 
s o c i o l o g i c a l ) . ^  Some of  t h e s e  m o t i v a t i n g  f a c t o r s  a r e  made e x p l i c i t  
( a l t h o u g h  t h e y  may be  d e l i b e r a t e l y  m i s l e a d i n g ,  o r  j u s t  m i s i n t e r p r e t e d )  
i n  t h e  e v id e n c e  t h a t  e n t r e p r e n e u r s  l e a v e  b e h i n d  them, w h i l e  o t h e r s  
r em a in  i m p l i c i t  i n  t h e i r  g e n e r a l  c onduc t  and p e r f o r m a n c e .  The f i r s t  
t y p e  can  be  documented ,  b u t  must  be  c a r e f u l l y  examined t o  expose  any 
a t t e m p t  on t h e  p a r t  o f  t h e  e n t r e p r e n e u r  t o  m i s l e a d ,  and t o  d i s c o v e r  any 
s e l f - d e c e p t i o n .  On t h e  o t h e r  h a n d ,  i t  i s  n e c e s s a r y  t o  a n a l y s e  t h o s e  
f a c t o r s  which  t h e o r y  s u g g e s t s  as  b e i n g  u s u a l l y  o p e r a t i v e ,  d e s p i t e  t h e i r  
l a c k  of  d o c u m e n t a t i o n .  T h e r e f o r e  we w i l l  p r o c e e d  i n  t h i s  c h a p t e r ,
See Robin M a r r i s ,  The Economic Theory  o f  ’M a n a g e r i a l  C a p i t a l i s m * , 
o p . c i t . ,  C h a p te r  2.
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f i r s t l y  by examin ing  t h o s e  economic and non-econom ic  f a c t o r s  which  a r e  
s u g g e s t e d  by t h e  e v i d e n c e ,  and s e c o n d l y  by d i s c u s s i n g  t h e  r e l e v a n c e  of  
t h o s e  economic  f a c t o r s  which  a r e  m en t io n e d  o n ly  i n  t h e o r y .
E x p l i c i t  d eve lo pm en t  p o l i c y
W.R. Hume’ s m o t i v a t i o n
I t  h a s  been  shown i n  C h a p te r  2 t h a t  W.R. Hume p l a y e d  a d o m in a t in g  
r o l e  i n  f o r m u l a t i n g  p o l i c y  i s s u e s  and i n  t r a n s l a t i n g  them i n t o  
p r a c t i c e .  T h i s  was p a r t i c u l a r l y  so i n  t h e  a r e a  of  deve lo pm en t  p o l i c y ,  
w h e re  h i s  c o - d i r e c t o r s '  c o n t r i b u t i o n s  w e r e  g e n e r a l l y  r e s t r i c t e d  t o  
a d v i c e  r e g a r d i n g  methods of  r a i s i n g  s u f f i c i e n t  f i n a n c e  t o  implement  h i s  
scheme.  T h e r e f o r e  a s t u d y  o f  deve lo pm en t  p o l i c y  m us t  t a k e  i n t o  s e r i o u s  
c o n s i d e r a t i o n  t h e  a m b i t i o n s  o f  W a l t e r  Hume.
Hume p e r s i s t e n t l y  p u r s u e d  t h e  c o n t i n u o u s  growth  o f  h i s  companies  
t h r o u g h o u t  t h e  f i r s t  h a l f  o f  t h e  t w e n t i e t h  c e n t u r y ,  u n t i l  h i s  d e a t h  i n  
1943.^ As shown i n  t h e  p r e v i o u s  c h a p t e r ,  he saw h i s  r o l e  i n  l i f e  as  an 
i n v e n t o r ,  b u t  i n  o r d e r  t o  f i r m l y  d e m o n s t r a t e  h i s  s u c c e s s  i n  t h i s  
d i r e c t i o n  h e  f e l t  t h e  need  t o  c o n v e r t  h i s  i d e a s  i n t o  a p r a c t i c a l  form.  
Because  o f  t h i s ,  Hume a s s o c i a t e d  h i s  s u c c e s s  as  an i n v e n t o r  w i t h  t h e  
s u c c e s s  o f  h i s  com m erc ia l  a c t i v i t i e s ;  and f u r t h e r  he  saw commerc ial  
s u c c e s s  i n  te rms  o f  t h e  r a p i d ,  c o n t i n u o u s ,  and w i d e s p r e a d  growth  o f  h i s  
o r g a n i s a t i o n .  T h i s  i s  a s i m p l i f i c a t i o n  o f  wha t  was a c o m p l i c a t e d  
p r o c e s s ,  b u t  e s s e n t i a l l y  he  a s s o c i a t e d  h i s  own s e n s e  o f  s u c c e s s  and 
f u l f i l m e n t  i n  l i f e  w i t h  t h e  w i d e s p r e a d  g rowth  o f  h i s  com pan ies .  I t  was 
t h i s  i d e n t i f i c a t i o n  of  ego w i t h  h i s  o r g a n i s a t i o n ' s  s u c c e s s  t h a t  was t h e  
d r i v i n g  f o r c e  b e h i n d  t h e  deve lopm en t  o f  w ha t  he l i k e d  t o  c a l l  Hume 
I n d u s t r i e s .
T h i s  c o n c l u s i o n  i s  b a s e d  upon a d e t a i l e d  r e a d i n g  o f  h i s  c o r r e s p o n d ­
ence  ( b o th  p r i v a t e  and b u s i n e s s ) , h i s  r e f l e c t i o n s  upon a l a r g e  number of  
t o p i c s ,  and h i s  b u s i n e s s  a c t i v i t y .  Because  o f  t h i s  i t  i s  r a t h e r  
d i f f i c u l t  t o  document  c o n c i s e l y ,  b u t  t h e  f o l l o w i n g  e x t r a c t s  s h o u ld  
s u f f i c e  t o  i l l u s t r a t e  t h e  above c o n c l u s i o n s .
He was s t i l l  i n  w o rk in g  c o n t r o l  o f  t h e  b u s i n e s s  u n t i l  a few days 
b e f o r e  h i s  d e a t h .  See 1 1 6 / 1 1A, C u s s e n / t h e  I n d i a n  Hume P i p e  Company, 
2 Augus t  1943.
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A relatively complete statement of W.R. Hume’s attitudes concerning 
the development of the Australian organisation appears in a long letter 
to his co-directors on the eve of Hume Steel’s capital reorganisation in 
October 1934. Here he reviews their policy in regard to Hume Steel: 
'Always have the ordinary shareholders sacrificed the whole of the 
earnings for the sake and with the intention of strengthening the Hume 
Steel Company. The progress of the Company and its status today proves 
our policy to have been wise.’* As the ordinary shareholders were Hume 
Pipe (165,000) and W.R. Hume (85,000), and as W.R. Hume held 55,000 
shares in Hume Pipe, it is evident that he was willing to forgo personal 
income in favour of developing his companies. It also appears that this 
decision by W.R. Hume had become a formalised policy. The decision to 
refrain from maximising his own consumption, in order to further develop 
his companies is partially explicable in terms of his further statement 
that: ’My 25 years of strenuous work in the development of Hume 
Industries coupled with my intense enthusiasm has oft times led my
2associates into the opinion that my personal ideals are visionary.’
Not only was the development of Hume industries very important to Hume 
personally, he also extrapolated his own desires to the other share­
holders, as is shown by his statement ’that the building up of the Hume
3industries is an important factor to all our shareholders'. This 
rationalisation by Hume was sufficient justification in his own 
estimation for his development policies.
In addition to convincing himself that his policy of rapid and 
continuous development was justified, Hume was certain that the execu­
tion of his policy had been completely successful. In the same letter 
he wrote: 'Twentyfive years of remarkable and continuous progress of
the Hume industries has placed our concern on a foundation upon which
4to build a structure worthy of its best.’ He then concludes this 
epistle by saying forcefully: 'We have accomplished wonders with a small 
amount of capital, but our steps of progress in the near future must not
A.N.U., 32/9/1, W.R. Hume/the chairman and directors, Hume Pipe 
Company, 2 October 1934, p.2.
2 Ibid.
3 Ibid.
4 Ibid, (my emphasis).
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be  r e t a r d e d  f o r  t h e  need  o f  c a p i t a l . ’ *
A l th o u g h  t h e  above l e t t e r  was an a t t e m p t  t o  p e r s u a d e  h i s  co­
d i r e c t o r s  t h a t  h i s  deve lopm en t  p o l i c y  i n  t h e  p a s t  had  been  c o m p l e t e l y  
s u c c e s s f u l ,  and t h e r e f o r e  s h o u ld  be  c o n t i n u e d  i n  t h e  f u t u r e ,  i t  was 
what  he  had worked f o r  and i n  which  he b e l i e v e d .  For  example ,  i n  
r e f l e c t i n g  on t h e  t w e n t y - f i f t h  a n n i v e r s a r y  of  Hume P i p e  i n  h i s  p r i v a t e  
n o t e s ,  he  s a i d :
Now t h e  s e n t i m e n t  o f  p r o g r e s s  and advancement  which l a i d  
[ s i c ]  b e h i n d  t h a t  f i r s t  i s s u e  o f  t h e  Hume P i p e  p r o d u c t s  has  
p e r s i s t e d  r i g h t  t h r o u g h  our  25 y e a r s  of p r o g r e s s ,  and n e v e r  
a y e a r  has  p a s s e d  b u t  t h a t  g r e a t  improvements  w e re  made, 
u n t i l  t o d a y  when h a v i n g  s p e n t  h u n d r e d s  of  t h o u s a n d s  of 
pounds i n  p r o g r e s s i v e  d e v e lo p m e n t ,  we have  by t r i a l  and 
e r r o r ,  c o u p le d  w i t h  i n t e n s e  e n e r g y ,  s u c ce e d e d  i n  g i v i n g  t o  
t h e  w o r l d  a c o n c r e t e  p i p e  o f  wh ich  t h e  l i k e  h a s  n e v e r  b e e n  
s e e n  b e f o r e .2
The document  f rom which t h i s  e x t r a c t  has  b e e n  t a k e n  i s  a r e c o r d  of  
W.R. Hume’s o b s e s s i o n  w i t h  w ha t  h e  r e g a r d e d  as  t h e  r e m a r k a b l e  d e v e l o p ­
ment  and s u c c e s s  o f  Hume P i p e .  I n  a n o t h e r  p a r a g r a p h  he  c l a i m e d  t h a t  
'T w e n t y f i v e  y e a r s  o f  e x c e p t i o n a l  p r o g r e s s  has  b r o u g h t  g r e a t  ch a n g es  i n
3
t h e  P i p e  i n d u s t r y ’ . On a n o t h e r  o c c a s i o n  he  w r o t e  some n o t e s  f o r  t h e
V i c t o r i a n  works manager  o f  Hume P i p e  who was t o  g i v e  a s peech  on t h e
deve lopm en t  o f  t h e  f i r m .  Hume t h o u g h t  t h a t :
. . . i t  would b e  o p p o r t u n e  t o  t e l l . . . a  few of  t h e  i m p o r t a n t  
f a c t o r s  wh ich  have  a c c u m u la t e d  t o  make t h e  w o n d e r f u l  
s u c c e s s e s  o f  t h e  Hume I n d u s t r i e s .  I t  would  b e  h o p e l e s s  
t o  g i v e . . . t h e  f u l l  s t o r y . . . . T h e r e  ha v e  b e e n  so  many 
h a p p e n i n g s ,  so  many i n c i d e n t s ,  and s o  much p r o g r e s s . . . . ^
Many s i m i l a r  examples  o f  W.R. Hume's v i t a l  c o n c e r n  f o r  t h e  p r o g r e s s  and
deve lopm en t  o f  t h e  Hume o r g a n i s a t i o n  a r e  a v a i l a b l e , “* b u t  I  w i l l
c o n c lu d e  by q u o t i n g  h i s  most  c o m p le te  and r e v e a l i n g  p o l i c y  s t a t e m e n t ,
which was a d d r e s s e d  t o  J . A .  Cussen  i n  J u n e  1937. He w r o t e :
I b i d .
 ^ A . N .U . , 3 2 / 9 / 1 ,  'N o t e s  on t h e  25 th  B i r t h d a y  of  Hume P i p e ' ,  p . 4 .
 ^ I b i d .  , p . 1.
4
A . N . U . , 3 2 / 9 / 1 ,  ' S u g g e s t i o n s  f o r  Mr L o r d ' ,  3 O c to b e r  1934.
See A .N .U . ,  1 1 6 / 1 / 1 8 ,  f i l e  marked 'Hume I n d u s t r i e s ,  50 th  
A n n i v e r s a r y ' : ( i )  b o o k l e t  e n t i t l e d  Hume I n d u s t r i e s ,  1892-1942 , s i x t h  
page o f  unnumbered t e x t ;  ( i i )  a p r i n t e d  'Speech  by W.R. Hume a t  t h e  
50 th  A n n i v e r s a r y  Commemoration Ceremony,  26 Sep tember  1 9 4 2 ' .
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We m ust  b e a r  i n  mind t h a t  f o r  y e a r s  we have  c o n t i n u e d  t o  
b u i l d  up a b i g  o r g a n i s a t i o n  i n  Hume S t e e l ,  and i f  we lo o k  
b a c k  upon i t s  g row th  from i t s  b e g i n n i n g  u n t i l  t o d a y  we must  
a p p r e c i a t e  t h a t  i n  s p i t e  of  t h e  d i f f i c u l t i e s  ou r  march of  
p r o g r e s s  h a s  b e e n  c o n t i n u o u s  and v e r y  c r e d i t a b l e  and I 
c o n s i d e r  t h e r e  i s  no d a n g e r  w h a t s o e v e r  i n  our  c o n t i n u i n g  
ou r  p a s t  p o l i c y .  By w id e n in g  ou r  f i e l d s ,  a d m i t t e d l y  we may 
w id e n  ou r  t r o u b l e s ,  b u t  t h o s e  t r o u b l e s  s h o u l d  b e  g r e a t l y  
m in im is ed  i f  we w i s e l y  u s e  t h e  e x p e r i e n c e  o f  t h e  p a s t .
On t h e  o t h e r  hand  t h e  a c c u m u l a t i o n  of  p r o f i t s  and power 
w i l l  b r i n g  us  i n t o  l i n e  w i t h  many o t h e r  p r o g r e s s i v e  
b u s i n e s s e s  o f  to d ay  who o p e r a t e  o v e r  a w id e  s c o p e .  I n  f a c t  
t h e  o l d  t im e  r u l e  o f  t h e  one p e r s o n  c o n c e n t r a t i n g  a l l  h i s  
e n e r g i e s  i n  one i s o l a t e d  a r e a  has  gone p a s t .  L o c a l  m a r k e t s  
a r e  too  e r r a t i c  t o  p r o d u c e  c o n s t a n t  s t a b i l i t y . 1
T h e r e  a r e  t h r e e  i n t e r e s t i n g  and r e l e v a n t  a s p e c t s  o f  t h e  o r g a n i s a ­
t i o n ’ s de ve lopm en t  p o l i c y  w h ich  have  b e e n  m en t io n e d  i n  t h e  above 
e x t r a c t s  ( p a r t i c u l a r l y  t h e  l a s t )  f rom W.R. Hume’s f i l e s .  F i r s t l y ,
W.R. Hume was v i t a l l y  c o n c e r n e d  t o  b u i l d  up a l a r g e  o r g a n i s a t i o n  which  
would o p e r a t e  o v e r  a w i d e  g e o g r a p h i c a l  a r e a ,  b o t h  t h r o u g h o u t  A u s t r a l i a  
and t h e  r e s t  o f  t h e  w o r l d .  By a c h i e v i n g  t h i s ,  Hume e n t e r p r i s e s  would 
be  com parab le  w i t h  l a r g e  p o w e r f u l  and p r o g r e s s i v e  b u s i n e s s e s  e l s e w h e r e  -  
p e r h a p s  he  had i n  mind t h e  g i a n t  American  c o r p o r a t i o n s  w i t h  which  he 
had some a c q u a i n t a n c e  d u r i n g  h i s  v i s i t s  t o  t h e  U.S .A.  i n  1913,  1927,
1929 and 1931. S e c o n d ly ,  he  em phas i sed  c o n t i n u o u s  de v e lo p m en t .  He was 
p l e a s e d  w i t h  t h e i r  p a s t  p r o g r e s s ,  b u t  i n s i s t e d  t h a t  deve lopm ent  s h o u ld  
be  g i v e n  top  p r i o r i t y  on a l l  o c c a s i o n s .  Ways and means had t o  be  found
t o  p r o v i d e  t h e  c a p i t a l  he r e q u i r e d ,  even  t o  t h e  e x t e n t  o f  f o r e g o i n g  
2p e r s o n a l  income.  F i n a l l y  he  m e n t io n s  t h e  need t o  e x t e n d  o v e r  a w ide  
a r e a  i n  o r d e r  t o  overcome t h e  p rob lem  o f  u n s t a b l e  l o c a l  m a r k e t s .  The 
f i r s t  two of  t h e s e  p o i n t s  can  be  f u r t h e r  i l l u s t r a t e d  by W.R. Hume's 
a t t e m p t s  t o  e x t e n d  t h e  i n f l u e n c e  o f  h i s  o r g a n i s a t i o n  o v e r s e a s ;  t h e  
t h i r d  w i l l  be  examined i n  t h e  n e x t  s e c t i o n  o f  t h i s  c h a p t e r .
A .N .U . ,  3 2 / 7 / 1 0 ,  W.R. Hume/Cussen,  16 Ju n e  1937,  p . 5 ,
2
These  c o n c l u s i o n s  w e r e  i n c l u d e d  i n  a d r a f t  w r i t t e n  b e f o r e  I  had r ea d  
Robin M a r r i s '  s t a t e m e n t  r e g a r d i n g  t h e  m o t i v a t i o n  o f  t h e  o w n e r - f o u n d e r  
of  a m a n u f a c t u r i n g  f i r m .  ' . . . h e  may i n  t r u t h  he  more i n t e r e s t e d  i n  
p r o m o t in g  t h e  c o n t i n u e d  g row th  o f  t h e  o r g a n i s a t i o n  he has  f o u n d e d ,  f o r  
i t s  own s a k e ,  even  though  h i s  p e r s o n a l  f i n a n c i a l  p o s i t i o n  i s  n o t  to  be  
s i g n i f i c a n t l y  improved .  The o r g a n i s a t i o n  may ha ve  become an e x p r e s s i o n  
o f  h i s  ego ,  and i t s  g rowth  as  such  may p r o v i d e  d i r e c t  u t i l i t y '  (Robin 
M a r r i s ,  o p . c i t . ,  p . 1 0 ) .  W.R. Hume may n o t  have  b e e n  as  u n i q u e  as  I  a t  
f i r s t  t h o u g h t .
243
Walter Hume was concerned not only to extend his operations 
throughout Australia, but overseas as well. These attempts at inter­
national expansion, which have been discussed in Chapter 2, are more 
fully documented than development within Australia, because of the 
resulting stream of correspondence between London and Melbourne 
whenever any of the directors were in England for negotiating purposes. 
While these continuous efforts to extend their activities overseas were 
different in direction, they were not different in kind to those 
directing activity within Australia. They both sprang from the same 
source in order to satisfy the same ambition. Therefore these 
activities can be used to support the validity of Hume’s (indirect) 
statements of his business motivation. In Chapter 2 it was shown that 
he attempted to extend his influence overseas by using three different 
tactics. Before World War I, due to insufficient finance, he was only 
able to sell the patent rights for the Hume processes to overseas 
companies. Then in 1922 and 1923 it was decided to commence 
manufacturing activities in Singapore and New Zealand, because of the 
vastly improved financial strength and influence of Hume enterprises in 
Australia. Finally, in the mid thirties, encouraged by their 
successful operations overseas Hume decided to establish a firm in 
London that would undertake short-term contracts in countries through­
out the world. These various tactics were introduced and skilfully 
manipulated by Hume in order to ensure that overseas expansion did not 
lapse, in spite of the poor financial return on the first and third.
The evidence presented fully in Chapter 2 and outlined briefly 
here, regarding attempted expansion overseas, generates further con­
fidence in the validity of the conclusions drawn from W.R. Hume's 
statements on development policy. It was vitally important to him that 
the Hume organisation be developed continuously on a widespread basis.
Explicit economic motivation
In the discussion of W.R. Hume's motivation, attention was drawn 
to his statement that widespread growth was necessary 'to produce 
constant stability'.^ His reference was to stability of profits, and 
he had in mind expansion throughout Australia and overseas. This
A.N.U., 32/7/10, W.R. Hume/Cussen, 16 June 1937, p.5.
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r e a s o n i n g  was a l s o  e x p r e s s e d  a t  an e a r l i e r  t ime  (1923)  i n  a r e p o r t  by 
t h e  Hume P i p e  d i r e c t o r s  t o  t h e i r  s h a r e h o l d e r s :  ’Your D i r e c t o r s  have 
g i v e n  f u l l  r e c o g n i t i o n  t o  t h e  f a c t  t h a t  a w ide  r a n g e  of  o p e r a t i o n  must  
m a t e r i a l l y  a s s i s t  i n  s t a b i l i s i n g  p r o f i t s ,  and e v e r y  o p p o r t u n i t y  has  
been  t a k e n  t o  e x t e n d  t h e  company 's  b u s i n e s s  b o t h  as  r e g a r d s  t h e  a r e a  of  
i t s  o p e r a t i o n  and t h e  v a r i e t y  of  i t s  p r o d u c t s . ' ^  In  t h i s  second  
i n s t a n c e ,  p r o f i t  s t a b i l i t y  i s  u s e d  t o  e x p l a i n  n o t  o n ly  t h e  company 's  
g rowth  o v e r  a  w i d e  a r e a ,  b u t  a l s o  g row th  v i a  d i v e r s i f i c a t i o n .  Our 
p rob lem  i s  t o  e v a l u a t e  t o  what  e x t e n t  t h e  d e s i r e  f o r  p r o f i t  s t a b i l i t y  
l e d  t o  g row th  by m arke t  and p r o d u c t  d i v e r s i f i c a t i o n  (which was t h e  way 
Hume e n t e r p r i s e s  d i d  d e v e lo p )  and t o  what  e x t e n t  i t  was r a t i o n a l i s a t i o n  
used  by W.R. Hume t o  g a i n  s u p p o r t  f rom h i s  c o - d i r e c t o r s  and s h a r e ­
h o l d e r s  f o r  h i s  dev e lo p m en t  p o l i c i e s .
R e f e r e n c e  t o  t h e  b r a n c h  p r o f i t s  of  Hume P i p e  and Hume S t e e l  ( s e e
T a b l e s  9-13 & 9—14 w i l l  show t h e i r  c o n s i d e r a b l e  i n s t a b i l i t y  d u r i n g  t h e
i n t e r w a r  p e r i o d .  Only a t  t h e  company and f i r m  l e v e l s  was t h e r e  any
p o s s i b i l i t y  o f  o b t a i n i n g  s t a b l e  p r o f i t s ,  and t h i s  p o s s i b i l i t y  was n o t
v e r y  g r e a t  due t o  t h e  c y c l i c a l  n a t u r e  o f  government  e x p e n d i t u r e  on
w a t e r  s u p p l y ,  s e w e ra g e  and d r a i n a g e  f a c i l i t i e s ,  and t o  t h e  h i g h l y
f r a g m e n t e d  n a t u r e  o f  t h e  A u s t r a l i a n  m a r k e t  -  a con s eq u e n c e  o f  demand
2
b e i n g  w i d e s p r e a d  and t r a n s p o r t a t i o n  c o s t s  h i g h .  Because  o f  t h i s ,  any 
one f a c t o r y  c o u ld  n o t  e x p e c t  t o  a c h i e v e  a s t e a d y  r a t e  of  s a l e s ,  s u b j e c t  
as  i t  was t o  l o c a l  i n f l u e n c e s .  Only b y  t h e  m u l t i p l i c a t i o n  of  f a c t o r i e s  
was t h e r e  any p r o s p e c t  of  a c h i e v i n g  p r o f i t  s t a b i l i t y .  For  i n s t a n c e ,  
b o t h  companies  r e l i e d  h e a v i l y  upon t h e  p r o f i t s  e a r n e d  i n  W e s te rn  
A u s t r a l i a  ( p a r t i c u l a r l y  d u r i n g  t h e  t h i r t i e s )  t o  m a i n t a i n  t h e  a v e r a g e .  
Had p r o d u c t i o n  b e e n  r e s t r i c t e d  t o  t h e  e a s t e r n  s t a t e s ,  t h e n  Hume 
e n t e r p r i s e s  would  ha v e  f a r e d  v e r y  b a d l y  d u r i n g  t h e  t h i r t i e s ,  due t o  t h e  
poor  p e r f o r m a n c e s  o f  t h e  o t h e r  s t a t e  b r a n c h e s .
C o n s e q u e n t l y ,  a t  f i r s t  s i g h t  i t  would seem t h a t  p r o f i t  s t a b i l i t y  
was an i m p o r t a n t  c o n s i d e r a t i o n  i n  t h e  f r a m in g  o f  de ve lopm en t  p o l i c y .  
Only by h a v i n g  a l a r g e  number o f  r e l a t i v e l y  s m a l l  f a c t o r i e s  s p r e a d  
t h r o u g h o u t  A u s t r a l i a  i n  a c c o r d a n c e  w i t h  t h e  d i c t a t e s  of  a h i g h l y  
r e g i o n a l  m a r k e t  c o u ld  s t a b i l i t y  be  a c h i e v e d .  T h i s  f a c t  i s  obv io u s  to
Hume P i p e  D i r e c t o r s '  R e p o r t ,  y e a r  ended 30 Ju n e  1923. 
T h i s  was f u l l y  e l a b o r a t e d  i n  C h a p t e r  3.
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t h e  management  of  Humes L td  t o d a y ,  and e n t e r s  i n t o  any p o l i c y  d e c i s i o n  
t h e y  make r e g a r d i n g  t h e  f i r m ' s  d e v e lo p m en t . ^  D e s p i t e  t h i s ,  i t  i s  v e r y  
d i f f i c u l t  t o  a s s e s s  how i m p o r t a n t  t h i s  f a c t o r  was i n  d i r e c t i n g  t h e  
i n v e s t m e n t  which  d id  o c c u r .  Any e x p a n s i o n  o f  a g e o g r a p h i c a l  n a t u r e  
c o u ld  be  r e g a r d e d  as  p r o v i d i n g  t h e  b a s i s  f o r  g r e a t e r  p r o f i t  s t a b i l i t y ,  
when i n  f a c t  i t  may have  b e e n  s t i m u l a t e d  d i r e c t l y  by o t h e r  f a c t o r s ,  such  
as  t h e  e s t a b l i s h m e n t  o f  a f a c t o r y  a t  K a t a n n in g  i n  W e s te rn  A u s t r a l i a ,  to  
make R o c l a ' s  p r o p o s e d  e n t r y  i n t o  W e s te rn  A u s t r a l i a  more d i f f i c u l t .  
P e r h a p s  t h e  b e s t  t h a t  can  be  done i s  t o  s u g g e s t  t h o s e  p e r i o d s  of  
e x p a n s i o n  when s t a b i l i t y  does  n o t  seem t o  have  be e n  an i m p o r t a n t  
c o n s i d e r a t i o n .
F i r s t l y ,  i t  seems s t r a n g e  t h a t  a  f a i r l y  h i g h  l e v e l  of  i n v e s t m e n t  
was u n d e r t a k e n  i n  t h e  e a r l y  t h i r t i e s  when v e r y  low and n e g a t i v e  p r o f i t s  
w e r e  b e i n g  e a r n e d .  T a b l e  6-2  shows t h a t  c o n s i d e r a b l e  e x p a n s i o n  was 
u n d e r t a k e n  by Hume P i p e  i n  t h e  f i r s t  h a l f  o f  t h e  t h i r t i e s  by t h e  New 
South  W a le s ,  Q u e e n s la n d ,  and W e s te rn  A u s t r a l i a n  b r a n c h e s .  The o t h e r
2
b r a n c h e s ,  e x c e p t  f o r  Tasmania  i n  1 9 3 1 /3 2 ,  e x p e r i e n c e d  d i s i n v e s t m e n t .
As w i l l  b e  d i s c u s s e d  i n  more d e t a i l  l a t e r  i n  t h i s  c h a p t e r ,  t w o - t h i r d s  of  
c a p i t a l  e x p e n d i t u r e  i n  New South  W a le s ,  and i n  Q u e e n s la n d ,  d u r i n g  t h i s  
p e r i o d  o c c u r r e d  i n  a r e a s  where  p r o f i t  r a t e s  w e re  v e r y  low o r  n e g a t i v e .
I f  we assume t h a t  e x p e c t a t i o n s  w e re  b a s e d  on r e c e n t  p a s t  p e r f o r m a n c e  
(which  i s  an a s s u m p t io n  o f t e n  made by e c o n o m i s t s )  t h e n  t h i s  deve lo pm en t  
i s  d i f f i c u l t  t o  e x p l a i n .  Only i n  W e s te rn  A u s t r a l i a  was c a p i t a l  
e x p e n d i t u r e  a r e s p o n s e  t o  p o s i t i v e  p r o f i t  r a t e s  h i g h e r  t h a n  t h e  company 
a v e r a g e .  Tak ing  t h e s e  t h r e e  s t a t e s  a s  a w h o le ,  o n ly  48 .9  p e r  c e n t  of  
t o t a l  e x p e n d i t u r e  on p l a n t  and m ac h in e ry  o c c u r r e d  i n  t h o s e  f a c t o r i e s  
wh ich  w e re  e a r n i n g  a b o v e - a v e r a g e  p r o f i t  r a t e s  -  and t h e  a v e r a g e  p r o f i t  
r a t e  d u r i n g  t h i s  p e r i o d  was l e s s  t h a n  h a l f  t h a t  i n  t h e  l a t e  t w e n t i e s .  
T h e r e f o r e  i t  i s  h i g h l y  u n l i k e l y  t h a t  e x p a n s i o n  i n  t h i s  p e r i o d  was 
u n d e r t a k e n  i n  o r d e r  t o  s t a b i l i s e  p r o f i t s .
I n  t h e  second p l a c e ,  W.R. Hume's d e c i s i o n  t o  commence p r o d u c t i o n  of  
s t e e l  p i p e s  does  n o t  a p p e a r  t o  ha ve  r e s u l t e d  from a d e s i r e  f o r  p r o f i t
D i s c u s s i o n  w i t h  Mr P.A.  C h e s t e r ,  A s s i s t a n t  S e c r e t a r y ,  Humes L t d ,
21 Sep tember  1970.
2
D i s i n v e s t m e n t  i n  t h i s  c o n t e x t  means t h e  d i s m a n t l e m e n t  o f  p l a n t  e t c .  
and i t s  sh ip m e n t  to  o t h e r  b r a n c h e s  i n  A u s t r a l i a  o r  New Z e a la n d .
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s t a b i l i t y .  A c c o rd in g  t o  Hume, t h e  d e c i s i o n  t o  p r o d u c e  s t e e l  p i p e s  was 
made i n  o r d e r  t h a t  a f u l l - l i n e  o f  p r o d u c t s  c o u ld  be  m ark e te d  and t h e r e ­
by b e s to w  t e n d e r i n g  a d v a n t a g e s .  As he  s a i d  t o  h i s  c o - d i r e c t o r s  on t h e  
eve o f  Hume S t e e l ' s  f i n a n c i a l  r e c o n s t r u c t i o n :
You w i l l  r e c o l l e c t  my g r e a t  p u r p o s e  was to  f o r t i f y  and 
s t r e n g t h e n  t h e  p o s i t i o n  of  Hume P i p e  by  t h e  c r e a t i o n  of  
t h e  [Hume S t e e l ]  Company which  would  m a n u f a c t u r e  s t e e l  
p i p e s  so t h a t  t h e  combined Companies  would be  a b l e  to  
p r o v i d e  p i p e s  c o v e r i n g  from t h e  l o w e s t  t o  t h e  h i g h e s t  
p r e s s u r e s . 1
T h i s  i s  g i v e n  some s u p p o r t  f rom an e n t r y  i n  t h e  Hume P i p e  m in u t e  book
f o r  O c t o b e r  1922, wh ich  r e a d s ,  ' . . . i t  was c o n s i d e r e d  t h a t  i f  t h e
company w e re  i n  a p o s i t i o n  t o  q u o t e  f o r  s t e e l  p i p e s ,  i t  would be  i n  an
2
a d v a n ta g e o u s  p o s i t i o n  as  r e g a r d s  t e n d e r i n g ' .  Whether  o r  no t  a f u l l ­
l i n e  e x p l a n a t i o n  was t h e  b a s i c  r e a s o n  f o r  Hume S t e e l ' s  i n c o r p o r a t i o n  i n  
1923, i t  would  a p p e a r  t h a t  a c o n s i d e r a t i o n  of  p r o f i t  s t a b i l i t y  was n o t .  
I t  i s  a l s o  d o u b t f u l  t h a t  t h e  s t a b i l i t y  h y p o t h e s i s  was r e s p o n s i b l e  f o r  
t h e  c o n t i n u e d  e x p a n s i o n  o f  Hume S t e e l  d u r i n g  t h e  t h i r t i e s ,  due t o  t h e  
heavy  l o s s e s  b e i n g  e x p e r i e n c e d  i n  m os t  b r a n c h e s  d u r i n g  t h e  l a t e  
t w e n t i e s .
I m p l i c i t  economic m o t i v a t i o n
Having examined t h e  m o t i v a t i o n  b e h in d  d e v e lo p m e n t ,  which  was 
m e n t i o n e d ,  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y ,  i n  t h e  o r g a n i s a t i o n ' s  r e c o r d s ,  
i t  i s  n e c e s s a r y  t o  c o n s i d e r  t h o s e  f a c t o r s  which  a r e  s u g g e s t e d  by 
economic  t h e o r y  as  b e i n g  u s u a l l y  o p e r a t i v e .  For  t h i s  p u r p o s e  t h e  
o p e r a t i o n  o f  economies of  s c a l e  and g r o w t h ,  and t h e n  e x p e c t a t i o n s  of  
demand w i l l  be  examined .
Economies o f  s c a l e  and growth
T h e o r e t i c a l l y  a f i r m  m ig h t  b e  e x p e c t e d  t o  u n d e r t a k e  i n v e s t m e n t  and 
t o  expand o u t p u t  i n  o r d e r  t o  r e a p  economies  of  s c a l e ,  i n  t h e  form of  
low er  u n i t  c o s t s  of  p r o d u c t i o n .  I n t e r n a l  economies o f  s c a l e  a r e  u s u a l l y
A. N. U. ,  3 2 / 9 / 1 ,  W.R. Hume/Chairman and d i r e c t o r s ,  Hume P i p e  Company, 
2 O c t o b e r  1934,  p . l ,
M. H. O. ,  Hume P i p e  M inu te  Book, 30 O c to b e r  1922,  p a r . 333.
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divided into technological and managerial, and generally arise from a
more specialised use of the firm's resources. Technological economies
occur when unit costs are reduced by a greater division of labour, the
introduction of assembly-line techniques, the utilisation of larger
machinery undertaking multiple operations, and a more efficient
organisation of indivisible units of plant. Similarly, managerial
economies are effected, according to Penrose,
...when a larger firm can take advantage of an increased 
division of managerial labour and of closely allied 
mechanisation of certain administrative processes; make 
more intensive use of existing managerial resources by the 
spreading of overheads; obtain economies from buying and 
selling on a larger scale; use reserves more economically; 
acquire capital on cheaper terms; and support large-scale 
research.2
Edith Penrose argues that the concept of economies of scale, as
developed within the traditional framework of micro-economic theory, is
not sufficient to explain the growth of some firms, which are not large
enough to take advantage of these economies. She says that:
...under given circumstances, a particular firm may be 
able to put additional output on the market at a lower 
average cost than any other firm, whether larger or 
smaller. In this case economies of growth are present, 
but not economies of scale. A firm may find it 
profitable to expand even though, after its expansion, 
it may have no advantages other than those that would 
have accrued to any other larger or smaller firm that 
had had equivalent productive services available at the 
time. For one of the significant characteristics of 
economies of growth is that they depend on the 
particular firm, and the exploitation of the 
opportunities provided by these resources may be quite 
unrelated to the size of the firm.3
The internal resources of the firm to which she is referring include
special managerial ability or technical knowledge, or just their
general reputation. These internal advantages may lead to the
establishment of similar plants in new areas, or new plants producing
different products. Once this growth has taken place, the efficiency
Alfred Marshall, Principles of Economics, eighth edition (Macmillan, 
London, 1959), p.221. Edith Penrose, The Theory of the Growth of the 
Firm (Blackwell, Oxford, 1966), pp.89-95.
2 Penrose, p.92.
 ^ Ibid. , p.100.
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of the firm is no greater than it was before - economies of scale do 
not occur.
With this framework in mind it is enlightening to consider the 
growth of Hume enterprises.
1. Technological economies of scale
It is conceivable that a firm may increase the size of its plants 
in order to take advantage of technological economies of scale, but was 
this an important consideration in the case of Hume enterprises? To 
answer this question it is necessary to determine whether, in the 
fragmented pipe market and given the technology employed by this firm, 
economies could be expected from an increase in the size of plant. As 
the technologies employed by Hume Pipe and Hume Steel are completely 
different, these two companies will be dealt with separately.
(a) Hume Pipe Company
Growth of plant size is not a sufficient condition for a firm to 
take advantage of economies of scale. Even if it can be shown that 
plant size was growing, it has still to be demonstrated that larger 
size was associated with greater efficiency. The statistical data 
presented in Table 6-4 gives a misleading impression of changes in 
average plant size during the early twenties, because detailed 
information does not become available until 1921/22 after a consider­
able change in plant size occurred. In 1921 a factory as large as the 
rest of the company’s assets put together was established at Cobdogla, 
and was dismantled again two years later. From Table 6-4 it appears 
that plant size declined during the first half of the twenties, but in 
fact the average size grew considerably between the end of World War I 
and the early twenties and, while it declined thereafter, it was larger 
than it had been in 1918/19. If we exclude Cobdogla from the figures 
presented in Table 6-4, the average plant size for the rest of the 
company increased by 57 per cent. While it is true that average plant 
size declined significantly (by approximately 50 per cent) during the 
thirties, the main city factories (particularly those in Perth and 
Sydney) grew steadily. Therefore, it is possible that plant economies 
of scale were experienced up to the end of the twenties by the whole 
company, and throughout the thirty years by the metropolitan factories.
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T a b l e  6-4 
Hume P i p e  Company
S a l e s  ( p i p e s  and s p e c i a l s  o n ly )  p e r  p l a n t ,  1921 /22-1938 /39
( £ )
1921/22
1922/23
1923/24
1924/25
1925/26
1926/27
1927/28
1928/29
1929/30
1930/31
1931/32
1932/33
1933/34
1934/35
1935/36
1936/37
1937/38
1938/39
V ic .
13 ,104
8,266
10,732
7 ,650
12,165
10,905
12 ,658
16,464
9 ,107
3,69  7 
2 ,244  
2,777 
3 ,276  
4 ,064
N. A.
6 ,173
7 ,698
11,071
S . A.
41 ,958
39 ,272
8 ,944
9 ,769
20,279
17,892
22 ,674
23,289
16,744
5 ,733
3 ,869
11,637
9 ,8 9 6
7 ,934
9 ,6 9 3
12,836
12,207
15,114
Qld
11 ,060
10.933  
11,565
N.A.
14,950
13 ,138
18.933  
19,734  
13,501
10,199
4 ,230
4 ,311
3 ,872
5 ,904
7 ,422
7 ,193
8,797
11,816
T a s .
8 ,174
9 ,4 7 0
12,101
10,268
8 ,700
7,849
6 ,303
8,376
8,399
4 ,676
2 ,847
6,369
4 ,881
5,631
7 ,885
7,465
7 ,061
8,581
W. A.
15 ,108
19,717
22,875
38 ,260
33,174
29 ,937
17,856
21,626
19,101
5,267
7,064
12 ,065
19,555
29,714
24 ,393
17,030
10,560
20,027
2,381
1,889
2 ,195
4 ,7 1 8
6,161
7 ,295
9 ,037
15,343
10,007
6,099
T o t a l
20 .638  
18,099 
10,812
N.A.
15,080
13,609
14,986
17.638  
11,485
5 ,095
3 ,373
5,080
5 ,418
7 ,4 23
N.A.
9 ,497
8 ,9 74
9 ,452
SOURCE: T a b l e s  6 - 4  t o  6-10  have  b e e n  c a l c u l a t e d  from Hume e n t e r p r i s e s
m a n u f a c t u r i n g  and t r a d i n g  a c c o u n t s ,  p r o f i t  and l o s s  
s t a t e m e n t s  and b a l a n c e  s h e e t s .  A . N . U . , 3 2 / 6 .
However,  f o r  economies o f  s c a l e  t o  have  o p e r a t e d  as  an i n c e n t i v e  f o r  
g ro w th ,  i t  i s  a t  l e a s t  n e c e s s a r y  t o  show t h a t  e f f i c i e n c y  i n c r e a s e d  as 
p l a n t  s i z e  grew.  I f  i t  d i d  n o t ,  t h e n  i t  i s  u n l i k e l y  t h a t  g rowth  o f  t h e  
f i r m  was a r e s p o n s e  t o  t h e  d e s i r e  t o  a c h i e v e  p l a n t  economies  o f  s c a l e .
By a n s w e r in g  t h i s  q u e s t i o n ,  i t  s h o u l d  a l s o  be  p o s s i b l e  t o  
d e t e r m i n e  w h e t h e r  t h e  r e d u c t i o n  i n  a v e r a g e  p l a n t  s i z e  d u r i n g  t h e  
t h i r t i e s  was r e s p o n s i b l e  f o r  t h e  d e c l i n e  i n  t h e  r a t e  of  r e t u r n ,  which  
we have  n o t e d  e a r l i e r  and w i l l  d i s c u s s  i n  d e t a i l  i n  C h a p te r  9.  I f  
economies w ere  e x p e r i e n c e d  from i n c r e a s i n g  p l a n t  s c a l e ,  t h e n  i t  a p p e a r s  
r e a s o n a b l e  t o  assume t h a t  d i s e c o n o m ie s  would  have  r e s u l t e d  from 
d e c r e a s i n g  s c a l e .
The p rob lem  i n v o l v e d  i n  t e s t i n g  t h i s  t y p e  o f  h y p o t h e s i s  c e n t r e s  on 
making a d i s t i n c t i o n  b e tw e e n  t h e  i n f l u e n c e  o f  c ha ng ing  p l a n t  s i z e  and 
t e c h n i c a l  change  on movements  i n  r e a l  u n i t  c o s t s  (p resumab ly  d e f l a t e d  
f o r  changes  i n  m a t e r i a l  p r i c e s  and wage r a t e s )  o v e r  t i m e .  The
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operation of both will influence real unit costs of production. 
Unfortunately, time series data (even in those years for which it is 
available) was of little use because of considerable changes in the 
firm's technology during these years. The only valid comparison which 
can be made is between factories of varying sizes that were employing 
a similar technology - in other words a cross-section approach. It is 
fortunate that Hume Pipe provides scope for this exercise, as there was 
a considerable size disparity between the company’s metropolitan and 
rural plants.
Economies of scale are usually expressed in terms of unit costs. 
However, when comparing the productive efficiency of urban and rural 
factories, unit costs cannot be used because those of rural 
establishments include additional input costs resulting from their 
isolation. Insufficient information is available concerning unit costs 
themselves, let alone that data required to bring these costs to a 
comparable basis by adjusting for isolation. The only alternative 
measure which has any validity for comparative purposes is net profits 
as a percentage of sales, and this only if certain conditions are 
present.
The rationale behind the use of net profits on sales as a 
comparative measure of the effects of scale, is that all input 
(material, labour and capital) price differences due to a rural firm’s 
isolation (mainly due to additional transport costs) will be reflected 
in different prices charged for the same product. On certain 
assumptions (which will be discussed in the following pages) this 
amounts to the same as adjusting unit costs of all factories by using 
the same input prices. Therefore to use this measure (profits on 
sales) it is necessary to assume that the difference in product prices 
between urban and rural factories is mainly due to different input 
prices, resulting from their isolated location.^ If this assumption is 
correct then the relative efficiency of factories at a given time (when 
their techniques are the same) is reflected in their profits as a 
percentage of sales.
Mr P.A. Chester (assistant secretary, Humes Ltd) said that in the 
light of present experience this assumption is ’quite valid’. Letter 
to author, 12 May 1971, p.2.
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Generally the differences in input prices between urban and rural 
areas are due to costs of transporting and maintaining material and 
factor inputs in isolated inland areas. In fact, establishing a small 
temporary factory in a rural town to meet a particular contract was the 
alternative to producing pipes in the capital city factory and 
freighting them inland. In the company's early history, pipes were 
transported to rural areas, but it was soon discovered to be cheaper to 
transport the necessary plant and to utilise local materials and 
labour. In itself this development suggests that diseconomies of small 
scale could not have been very significant, otherwise it would have 
been cheaper to establish a few large rural factories and freight their 
pipes to the smaller towns.'*' However, this will be examined more 
closely in the following pages.
To test the validity of the assumption that pipe price 
differentials between urban and rural areas are mainly due to different 
input prices, we must determine whether other elements, which could 
also be expected to influence price differentials were important in 
this case. The measure of profits on sales would be less useful if
(a) rural prices were calculated by applying a predetermined standard 
mark-up (if it was also used to calculate urban prices) to costs; and
(b) if prices in rural areas led to consistently higher profits, due 
presumably to less competition, than those earned in urban areas. If 
either set of conditions was important then they could offset the 
effect on profits in rural areas of diseconomies of small scale. It is 
difficult to provide comprehensive evidence on these matters, but what 
information we have is encouraging.
The reasoning involved here is that, if a rural factory is to be 
established, the city pipe price plus unit costs of transporting plant, 
machinery, cement, reinforcements, and a foreman (at least) must be 
significantly less than the city pipe price plus unit costs of 
transporting pipes to rural towns. Up to a certain point (where more 
plant is required) this difference will vary directly with the size of 
the contract. Therefore, if diseconomies of small scale are significant 
it is reasonable to suppose that contracts in small towns (where the 
pipe price difference is smallest and diseconomies greatest) would 
largely eliminate these price differentials, particularly if a system 
of strategically placed large rural factories had been developed 
(resulting in lower transport costs on pipes). That this did not 
occur suggests that diseconomies of small scale were not significant. 
Unfortunately the data required to test this hypothesis are not 
available.
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Firstly, were prices for rural contracts calculated by adding a 
standard mark-up to costs? The available evidence suggests that rural 
prices were based upon city prices with an addition to cover the 
estimated costs of obtaining inputs in rural areas. Rural pipe prices 
were determined by the State branch offices based upon the experience 
of the capital city factory. This was necessary because the majority 
of rural factories were only temporary, with a life of no more than 
one or two years (in some cases less) and consequently they had no 
history of costs. Also most of this rural work was done under 
contract, the quotes for which could only be calculated at the branch 
office. In any case, as was shown in Chapter 3, the company was not in 
the habit of applying a standard mark-up to full cost. Finally and 
perhaps most significantly the price agreements between Humes and Rocla 
stipulated a capital city price with agreed additions to cover 
transport costs to areas radiating out from the capital city factory.^ 
This meant that rural prices amounted to the city price plus transport 
costs .
Secondly, were prices in rural areas calculated to be consistently
more profitable than those in urban areas? One might speculate that
this could be so due to less competition which may have existed in
rural areas. In the first place, the degree of competition differed as
much between the six capital cities as it did between the urban and
rural areas in one State. Therefore, as we will be aggregating all
urban factories on the one hand and all rural factories on the other
for comparative purposes, any differences in the competitive situation
(if it existed) between urban and rural areas will be averaged out.
Secondly, as shown in Chapter 3, the company charged competitive prices
in all its branches in order to limit the entry of potential
competitors. Cussen was well aware of the dangers of setting a more
profitable price in rural areas. Thirdly, the company's correspondence
reveals that competition was as keen in rural areas as it was in the
2cities, particularly from the stoneware manufacturers. Finally, 
prices in rural areas could not rise to a level greater than the cost 
(to a rural council) of purchasing pipes in the metropolitan area and
A.N.U. , 32/33/21, 'Pipes', Cussen/Eklund, 16 March 1934, p.2. 
^A.N.U. , 32/23/10, 'Pipes', Cussen/Veitch, 29 October 1931.
253
Table 6-5 
Hume Pipe
Number of factories in production
Vic. S.A. Qld Tas. W. A. N.S.W. Total
1921/22 4 4 2 2 2 _ 14
1922/23 5 4 3 2 2 - 16
1923/24 6 3 3 2 1 - 16
1924/25 9 3 (4) 2 1 - (19)
1925/26 7 3 4 2 1 - 17
1926/27 9 5 4 2 1 - 21
1927/28 10 3 3 2 2 - 20
1928/29 6 2 3 2 2 - 15
1929/30 11 2 4 2 3 1 23
1930/31 13 2 4 2 3 1 25
1931/32 11 2 5 3 3 2 26
1932/33 14 2 6 3 3 3 31
1933/34 14 2 7 3 2 7 35
1934/35 9 2 7 2 2 9 31
1935/36 (10) 2 5 2 3 7 (29)
1936/37 11 2 6 4 3 5 31
1937/38 11 2 5 4 3 11 36
1938/39 10 2 5 4 2 17 40
Note. Figures in brackets are only estimates. 
SOURCE: See Table 6-4.
freighting them inland. This would place a limit on the profitability 
of rural factories.
The extent to which it is correct to assume that price
differentials, as between urban and rural factories, reflect isolation
costs, will determine the reliability of our measure. In any case it
must only be considered as a very rough indicator of comparative
economies of scale. Any conclusions based upon the use of this measure
must be consistent with our knowledge of changes in Humes' basis of
production as plant size grew'*' before they can be accepted.
As Hume Pipe generally operated a main metropolitan factory in
each state, together with a number of much smaller rural factories, our
2data can be reorganised into 'main factories' and 'other factories'.
Sales are used to measure plant size.
2 On a few occasions a rural factory was larger than the city plant 
(Cobdogla). When this occurred, data from both was included in the 
'main factory' category.
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Table 6-6
Hume Pipe Company
Sales per plant (main and other), 1921/22-1938/39
(£)
Main Other
1921/22 27,806 7,734
1922/23 28,313 4,967
1923/24 22,984 3,510
1924/25 N . A. N.A.
1925/26 33,580 4,990
1926/27 34,342 5,316
1927/28 34,627 6,568
1928/29 42,932 4,990
1929/30 33,207 3,818
1930/31 14,055 2,265
1931/32 8,814 1,741
1932/33 17,221 2,166
1933/34 20,833 2,229
1934/35 27,172 2,683
1935/36 N.A. N.A.
1936/37 33,667 3,696
1937/38 30,374 4,694
1938/39 36,002 4,767
SOURCE: See Table 6-4.
From Table 6-6 it was calculated that the company’s main factories 
were, on the average, 6.7 times larger than their other factories. 
Therefore it would be expected that, if economies of scale were 
operating, net factory returns on sales would be significantly greater 
for the main city factories. As shown in Table 6-7, total sales 
increased by 30.9 per cent, but sales from the company’s main factories 
decreased slightly. This reflects the fact that most of the company’s 
growth during the period 1921/22 to 1938/39 took the form of successive 
waves of rural expansion (see Table 6-8) in small plants, mainly in New 
South Wales, Queensland and Victoria. Consequently sales by rural 
factories (five of them) rose from 13.4 per cent of the total in 
1921/22 to 42.9 per cent (from 34 plants) in 1938/39.
Initially it was thought that the growing importance of rural 
expansion would have accounted for the decline of profit rates recorded 
during the interwar period. However, Table 6-9 shows that, on the 
average, returns over sales were only slightly higher for the main 
factories. For the interwar period as a whole, net factory profit as a
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T a b le  6-7
Hume P i p e  Company
S a l e s  ( p i p e s  and s p e c i a l s  o n l y ) ,  1921 /22 -1938 /39
Main m e t r o p o l i t a n  
f a c t o r i e s  
(£)
O th e r s
(£■)•
T o t a l
(£)
Main as  
% of  t o t a l
1921/22 250 ,258 38 ,670 288,928 86 .62
1922/23 254 ,818 34 ,770 289,588 87 .99
1923/24 137 ,902 35 ,097 172,999 79.71
1924/25 N. A. N.A. N.A. N.A.
1925/26 201 ,480 54,886 256,366 78 .6
1926/27 206 ,053 79,745 285 ,798 72.1
1927/28 207 ,762 91 ,955 299,717 6 9 .3
1928/29 214 ,660 49 ,904 264,564 81 .1
1929/30 199 ,243 64 ,910 264,153 75 .4
1930/31 84,329 43 ,035 127,364 6 6 .2
1931/32 52 ,881 34 ,814 87,695 6 0 . 3
1932/33 103 ,327 54 ,150 157,477 6 5 .6
1933/34 125,000 64 ,644 189,644 6 5 .9
1934/35 163,029 6 7 ,083 230,112 70 .8
1935/36 N.A. N.A. N.A. N.A.
1936/37 201,999 92 ,401 294,400 6 8 .6
1937/38 182,241 140,834 323,075 56 .4
1938/39 216 ,014 162 ,068 378 ,082 5 7 .1
SOURCE: See T a b le  6 - 4 .
T a b l e  6 - 8
Hume P i p e  Company
Number o f  f a c t o r i e s  (main and o t h e r ) ,  1921 /22 -1938 /39
V ic .  
M 0
S
M
.A.
0
Qld 
M 0
Tas
M 0
W
M
.A.
0
N.
M
S.W.
0
T o t a l  
M 0
1921/22 1 3 3 1 2 - 1 1 2 - - - 9 5
1922/23 1 4 3 1 2 1 1 1 2 - - - 9 7
1923/24 1 5 2 1 1 2 1 1 1 - - - 6 10
1924/25 1 8 2 1 1 (3) 1 1 1 - - - 6 13
1925/26 1 6 2 1 1 3 1 1 1 - - - 6 11
1926/27 1 8 2 3 1 3 1 1 1 - - - 6 15
1927/28 1 9 2 1 1 2 1 1 1 1 - - 6 14
1928/29 1 5 1 1 1 2 1 1 1 1 - - 5 10
1929/30 1 10 1 1 1 3 1 1 1 2 1 - 6 17
1930/31 1 12 1 1 1 3 1 1 1 2 1 - 6 19
1931/32 1 10 1 1 1 4 1 2 1 2 1 1 6 20
1932/33 1 13 1 1 1 5 1 2 1 2 1 2 6 25
1933/34 1 13 1 1 1 6 1 2 1 1 1 6 6 29
1934/35 1 8 1 1 1 6 1 1 1 1 1 8 6 25
1935/36 1 (9) 1 1 1 4 1 1 1 2 1 6 6 23
1936/37 1 10 1 1 1 5 1 3 1 2 1 4 6 25
1937 /38 1 10 1 1 1 4 1 3 1 2 1 10 6 30
1938/39 1 9 1 1 1 4 1 3 1 1 1 16 6 34
N o t e s .  M = main;  Ö = o t h e r
F i g u r e s  i n  b r a c k e t s  a r e  e s t i m a t e s  o n l y .  
SOURCE: See T a b le  6 - 4 .
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Table 6-9 
Hume Pipe Company
Net factory profits, 1921/22-1938/39
Main
factories
(£)
Other
factories
(£)
Total
(£)
Total profits 
as % of total 
sales
Main
factories 
as % of 
sales
Other 
factories 
as % of 
sales
1921/22 62,586 9,784 72,370 25.05 25.01 25.30
1922/23 50,433 8,859 59,292 20.47 19.79 25.48
1923/24 32,174 7,157 39,331 22.73 23.33 20.39
1924/25 N.A. N.A. N.A. N.A. N.A. N.A.
1925/26 52,135 17,045 69,180 26.9 8 25.88 31.06
1926/27 55,982 15,540 71,522 25.03 27.17 19.49
1927/28 69,524 21,119 90,643 30.24 33.46 22.97
1928/29 68,519 18,569 87,088 32.92 31.92 37.21
1929/30 56,159 16,340 72,499 27.45 28.19 25.17
1930/31 11,502 3,848 15,350 12.05 13.64 8.94
1931/32 6,355 1,478 7,833 8.93 12.02 4.25
1932/33 15,480 6,800 22,280 14.15 14.98 12.56
1933/34 7,721 4,149 11,870 6.26 6.18 6.42
1934/35 35,687 8,856 44,543 19.36 21.89 13.20
1935/36 N.A. N.A. N.A. N.A. N.A. N.A.
1936/37 50,176 25,372 75,548 25.67 24.84 27.46
1937/38 39,106 27,611 66,717 20.65 21.46 19.61
1938/39 43,243 40,628 83,871 22.18 20.02 25.07
1921/22-
1938/39 656,782 233,155 889,937 22.76 23.45 21.02
SOURCE: See Table 6-4.
percentage of sales was 23.5 for the main factories and 21.0 for the 
other factories. Considering that the main factories were on the 
average 6.7 times larger, the difference in returns is not significant.
This similarity of returns on sales between small and relatively 
large plants requires explanation. It is highly probable that the 
regional nature of the pipe market prevented the attainment of a plant 
size sufficient to induce a revolution, in the type of technology 
employed, of similar relative proportions to that initially made by 
W.R. Hume in 1910. The individual units of production used by Hume 
Pipe in the interwar period were relatively small, and the technical 
changes introduced (as shown in Chapter 5) were aimed at reducing the 
production time of these units, rather than increasing their size and 
handling capacity. An increase in the size of operations merely meant 
a greater number of basic units (moulding machines) being gathered
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together in the one factory. This technological basis of highly 
divisible units of production was eminently suited to a market 
situation that required a very large number of small factories 
scattered throughout Australia. It also explains the similarity of 
returns despite the size of the plant. Had demand been concentrated 
into a few areas then production units capable of handling a greater 
number of pipes simultaneously may have been required. In Chapter 5 
mention is made of an invention patented by the London company, Hume 
Pipe and Concrete Construction Co. Ltd, which attempted to adapt the 
centrifugal process to mass production.'*' However, this invention was 
never applied in Australia.
To illustrate the way in which a metropolitan factory was 
reorganised as it grew, attention will be focused upon the company's 
main factory at Maribyrnong in Victoria. Over the period 1921/22 to 
1937/38, both our measures of plant size, real output and real value of 
wages and salaries paid, increased by approximately 130 per cent. At 
the same time the number of moulding machines in use increased in number 
from 2 to 5 and in percentage terms by 150 per cent. In other words, 
the number of moulding machines increased at a slightly greater rate 
than the size of plant; which meant that mass production techniques were 
not used even though the plant size increased two-and-one-half fold. 
Actually the number of pipes which a single moulding machine could 
handle declined over this period. At the beginning of the twenties Hume 
Pipe employed a machine which could handle six small pipes (size range 
4"-12"x6') simultaneously. Modifications to the same machine (increased 
speed, etc.) reduced the handling capacity in 1929 to five pipes. With 
the adaptation of this machine to the bumping type in 1932, although a 
superior pipe could be produced, it could only spin four pipes at the 
one time. In the larger sizes fewer pipes could be produced 
simultaneously on one machine. Between 12 and 26 inches two pipes could 
be handled and over 30 inches only one. No improvements were made in 
the capacity of machines handling these larger pipes during this period.
However, there should have been economies resulting from a greater 
degree of vertical integration, and increased specialisation and co­
ordination of operations. As the consumption of raw materials rose, it
1 C.A.P., 18 April 1922, no.6502.
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was found to be more economical to undertake production of some of 
these (namely crushed stone and drawn wire) at Maribyrnong. In 1922 
the factory possessed one Hadfield crusher which was increased to six 
by 1927. Also in 1933/34 the first wire-drawing machines were 
installed to draw steel rods more cheaply than wire could be purchased. 
In the main factory itself operations became more specialised. For 
example by the late twenties, cement was mixed centrally for use in 
various operations by using larger machines of the paddle type instead 
of the smaller rotary type. Also, there was an increase in the size of 
electric motors operating the machinery - 1^ to 8 h.p. in 1922 and 5 to 
80 h.p. in 1938 - and one would have thought a reduction in the unit 
cost of power generated. In addition the transport of pipes in the 
factory was facilitated by the use of electrically operated moving 
overhead lifting apparatus, which was introduced in the late twenties. 
All these changes owed something to the growing scale on which 
operations were undertaken in the interwar period. However, the 
statistical evidence suggests that they could not have been very 
important (or at least were offset in some way) as the smaller 
factories were able to reap similar returns.
(b) Hume Steel Ltd
Hume Steel, in contrast to Hume Pipe, concentrated its production 
in the six capital-city factories. Only in Queensland at Maryborough, 
was a permanent non-metropolitan factory established, and this was as 
large as the capital city plant. The construction of steel pipe 
factories outside the metropolitan area occurred only when large rural 
contracts were received (in Tasmania, New South Wales and South 
Australia) and were dismantled immediately the contract had been 
completed. However, no meaningful comparison can be made over time, or 
between the main and rural factories. This is a product, firstly of 
the recent establishment of these plants and the frequent occurrence of 
negative factory returns, and secondly of the small number of temporary 
rural factories. All we can say is that there was no increase in the 
capacity of the individual units of plant, as the Hume process did not 
handle more than one pipe at a time. Individual production units 
(plate-bending and arc-welding machines) were on a relatively small 
scale, and were merely duplicated as output increased. However, the 
minimum size at which a Hume Steel factory could be efficiently
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operated was far larger than that required for the production of 
concrete pipes.^ The only economies that would have occurred in this 
early stage of development were those resulting from improved co­
ordination and increased specialisation of the separate operations as 
turnover increased.
This analysis leads us to the conclusion that given the fragmented 
nature of the Australian pipe market, there was no possibility of 
attaining a plant size capable of producing sufficient change in the 
technological structure that would enable the achievement of economies 
of scale. Therefore there was no incentive for the directors to pursue 
growth in order to achieve technological economies of scale. In view 
of this it is not surprising to find that growth during the interwar 
period mainly took the form of extensive expansion of small rural 
factories.
2. Managerial economies
The development of managerial economies are even more difficult to 
assess. As we saw in an earlier chapter, the formation of Hume Pipe 
Co. (Aust.) Ltd brought about a more specialised use of managerial 
talent. This would have been of distinct advantage to the efficient 
working of the company, as it relieved W.R« Hume of responsibilities in 
those areas to which he was little suited, by either training or 
ability. However, any advantages gained in this manner from the 
increased size of the firm would have to be balanced against the 
inefficiencies (which were discussed in Chapter 2) arising from the 
growing difficulties of supervising a network of factories scattered 
widely throughout Australia.
J.A. Cussen and T.S. Nettlefold took over the day-to-day business 
of the firm, which became increasingly complex after 1920 requiring the 
services of skilled businessmen with accounting ability. Also L.J. 
Clifford became responsible for raising finance for the organisation's
Since this was written in draft form Mr P.A. Chester (Assistant 
Secretary, Humes Ltd) has made the following comment in a letter dated 
18 June 1971, p.2: '...it is physically and economically possible to 
build and run a concrete pipe factory employing down to three or four 
men only. Not so with a steel pipe factory: it requires a much larger 
area, investment, and number of men...'
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development - a matter in which W.R. Hume, uniquely enough, claimed no 
experience, apart from his boast regarding the 1910 prospectus. The 
other directors (Robert Nettlefold, A.J. McLachlan and Clifford) 
contributed to the overseas promotion of the organisation's various 
patented processes. In 1924/25 C.C. Halkyard, a university-trained 
engineer, was employed as supervising engineer. His ability in the 
field of civil engineering helped to place the company on a secure 
foundation. W.R. Hume had displayed only meagre competence in this 
direction, as the failure of some of his hydraulic pipelines in 
Victoria, South Australia, and Tasmania in the early twenties suggest. 
Halkyard also made a valuable contribution in evaluating new technical 
ideas, standardising technical practice throughout the company, and 
applying his considerable theoretical knowledge to the vast quantity of 
detailed technical problems which arose during the course of any one 
year. On the other hand, W.R. Hume's theoretical knowledge was sadly 
lacking, as his many papers on scientific topics clearly demonstrate. 
Also in the field of research, the addition to the staff of Walter 
Hume Jr, trained as an industrial chemist at Melbourne University, 
contributed to the production of improved fluxes and other chemical 
processes in the steel pipe business. Finally, the employment of Ken 
Hume as Hume Steel production manager, and Rob Hume as works 
superintendent during the thirties, is further evidence of increasing 
specialisation on the managerial side.
W.R. Hume was still very active in all these areas after 1920, 
particularly on the mechanical engineering side, but his dependence on 
experts had grown rapidly, undoubtedly increasing the organisation's 
efficiency in these areas. Yet his considerable working knowledge of 
all aspects of the business was essential to enable him to maintain 
complete control of the organisation, and to appreciate the advice of 
the experts he was wise enough to employ.
The advantages of managerial economies are experienced both in the 
production stages and in a reduction of organisational costs. Of these 
the first is impossible to distinguish from other cost reducing changes, 
but the second can be measured in the form of head office 
administrative costs as a percentage of sales. Table 6-10 shows that 
for Hume Pipe these cost ratios were not substantially reduced until 
the 1930's. Also, as these ratios were not very high at the beginning
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T a b l e  6-10
Head o f f i c e
Hume e n t e r p r i s e s  
a d m i n i s t r a t i v e  c h a r g e s  as p e r c e n t a g e  o f  s a l e s
1 9 18 /19 -1938 /39
Hume Hume Hume
P i p e S t e e l e n t e r p r i s e s
1918/19 2 .68 — 2 .68
1919/20 N. A. - N.A.
1920/21 N. A. - N.A.
1921/22 1.78 - 1 .78
1922/23 2 .22 - 2 .22
1923/24 4.19 192 .78 5 .3 4
1924/25 2 .59 26.39 3 .7 5
1925/26 3 .08 6 .0 8 3 .63
1926/27 3 .3 3 1.59 2 .4 4
1927/28 3.29 N.A. N.A.
1928/29 3 .1 5 N. A. N.A.
1929/30 2 .69 4 .3 4 3 .14
1930/31 3 .94 N.A. N.A.
1931/32 5 .01 4 .4 4 4 .7 3
1932/33 4 .6 5 2.46 3.59
1933/34 2.71 2.19 2 .45
1934/35 N. A. 2 .0 6 N.A.
1935/36 2 .32 1.56 1.95
1936/37 2.17 1.07 1.51
1937/38 2 .05 1.57 1.78
1938/39 1 .86 2 .90 2 .30
SOURCE: See T a b l e  6 - 4 .
o f  t h e  t w e n t i e s ,  i t  i s  u n l i k e l y  t h a t  t h e  d i r e c t o r s  would  have  
i n c r e a s e d  c a p a c i t y  m e r e ly  i n  o r d e r  t o  r e d u c e  them. T h e i r  r e d u c t i o n  i n  
t h e  t h i r t i e s  was p r o b a b l y  more a p r o d u c t  o f  economies f o r c e d  on t h e  
company by t h e  d e p r e s s i o n .  I n  f a c t ,  t h e s e  c o s t s  w e re  r e d u c e d  i n  
a b s o l u t e  t e r m s ,  f rom £ 9 ,7 7 8  i n  1927/28  t o  £7 ,223  i n  1 938 /39 ,  when 
o u t p u t  had  i n c r e a s e d  by 30 p e r  c e n t .  Hume S t e e l ' s  e x p e r i e n c e  
c o n t r a s t e d  t o  t h a t  o f  Hume P i p e ;  once  t h e  f i r s t  f a c t o r y  had b e e n  
e s t a b l i s h e d  t h e r e  was c o n s i d e r a b l e  p r e s s u r e  t o  i n c r e a s e  o u t p u t  i n  o r d e r  
t o  s p r e a d  o v e r h e a d s .  By 1926/27  t h i s  had b e e n  a c h i e v e d  s a t i s f a c t o r i l y ,  
and a f t e r  t h a t  d a t e  would n o t  have  b e e n  an i m p o r t a n t  c o n s i d e r a t i o n .
3.  Economies o f  g row th
The p o s s i b i l i t y  o f  a c h i e v i n g  economies o f  s c a l e ,  e x c e p t  p e rh a p s  of 
a m a n a g e r i a l  n a t u r e ,  c a n n o t  h a v e  b e e n  an i m p o r t a n t  c o n s i d e r a t i o n  t o  t h e
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Hume directors when they framed their development policies. In view of 
this, Penrose’s concept of economies of growth is an attractive, but 
elusive system of explanation. Hume enterprises did possess resources 
which gave the firm an advantage when it came to the establishment of 
plants in new areas. Hume Pipe had a reputation for producing a 
serviceable product, and had a monopoly through the patent system over 
the method of manufacturing that product. Therefore they were in a 
better position than other firms during the twenties, at least (until 
the emergence of an efficient competitor, Rocla Ltd), to enter new 
markets. In addition, the general reputation of Hume Pipe as a 
reliable pipe-maker, the existence of a large organisation which could 
attract factors of production with relative ease, the availability of a 
research department headed by the inventive genius of W.R. Hume, and 
the distributional outlets commanded, made it easier for the Hume 
organisation to diversify its production. W.R. Hume would not have 
been- able to enter the more competitive steel pipe market as easily as 
he did in 1923 without these advantages. As it happened, the 
transition was not a smooth one and probably would have been impossible 
without the accumulated experience and organisation that he had built 
up in the preceding thirteen years.
In spite of these internal resource advantages, they appear to 
have been a passive rather than an active cause of growth. There is no 
doubt that they aided expansion into new areas and new products, but 
there is considerable doubt as to their role as a prime mover in the 
growth process.
Expectations of demand and profitability
The discussion has, so far, centred upon those factors motivating 
growth which have arisen from within the firm. To redress this im­
balance it is necessary to consider the role of demand. What is 
relevant in this context is the firm's expectations of future (ex ante) 
demand, rather than ex post demand, which was analysed in Chapter 3. 
Usually it is the firm's expectation of demand and its resulting 
calculation of the rate of return (either explicitly or implicitly)
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t h a t  a r e  r e l e v a n t  t o  t h e  f o r m u l a t i o n  o f  i n v e s t m e n t  programmes.  These
e x p e c t a t i o n s  a r e  u s u a l l y  b a s e d  on t h e  r e s u l t s  o f  p a s t  o p e r a t i o n s  i n  t h e
fo rm o f  p r o f i t s  (which i s  a l s o  a s u p p l y  f a c t o r  as  i t  i s  an i m p o r t a n t
2
s o u r c e  o f  f i n a n c e ) ,  s a l e s ,  and r a t e s  o f  r e t u r n .  In  t h e  c a s e  of  t h e  
Hume o r g a n i s a t i o n  i t  i s  known what  i n f o r m a t i o n  was made a v a i l a b l e  t o  
t h e  d i r e c t o r s  f o r  t h e  p u r p o s e  o f  f r a m in g  deve lo pm en t  p o l i c y .  The 
p rob lem  i s  t o  e v a l u a t e  t h e  r o l e  i t  p l a y e d  i n  s t i m u l a t i n g  and g u i d i n g  
t h e i r  a c t i o n s .
The p e r f o r m a n c e  r e s u l t s  wh ich  were  a v a i l a b l e  to  t h e  d i r e c t o r s  w i l l  
be  b r i e f l y  o u t l i n e d  and t h e n  t h e i r  r o l e  examined.  F i r s t l y ,  t h e  un­
p u b l i s h e d  a n n u a l  b a l a n c e  p a p e r s  c o n t a i n  d e t a i l s  o f  a s s e t s ,  l i a b i l i t i e s ,  
s a l e s ,  and g r o s s  and n e t  p r o f i t s  f o r  t h e  im m edia te  y e a r  p a s t ,  and the  
p r e c e d i n g  y e a r ,  i n d i c a t i n g  t h a t  e ach  y e a r  a com par i son  was made o f  t h e  
r e s u l t s  o f  t h a t  y e a r  w i t h  t h e  one p r e c e d i n g  i t .  I n  a d d i t i o n  t o  s a l e s  
and p r o f i t s ,  c a l c u l a t i o n s  w e re  a l s o  made o f  p r o f i t s  as  a p e r c e n t a g e  of  
s a l e s ,  and p r o f i t s  as  a p e r c e n t a g e  of  c a p i t a l  employed ,  which  s u g g e s t s  
t h a t  t h e y  a l s o  u s e d  a p a r t i a l  m easu re  o f  r a t e  of  r e t u r n  on c a p i t a l .  
F i n a l l y ,  as w e l l  as t h e  above c o m p a r a t i v e  d a t a  f o r  t h e  p a s t  two y e a r s  
( t  and t - 1 )  , r e g u l a r  s e r i e s  o f  n e t  p r o f i t s  and s a l e s  w ere  compi led  i n  
o r d e r  t o  i l l u s t r a t e  changes  o v e r  t h e  p r e c e d i n g  d e c a d e .  A p a r t  f rom t h i s  
a n n u a l  d a t a ,  p e r f o r m a n c e  i n d i c a t o r s  r e l a t i n g  t o  s h o r t e r  p e r i o d s  were 
a l s o  c om pi le d  by head  o f f i c e .  At each  f a c t o r y ,  d a i l y  o u t p u t  r e t u r n s  
( r e c o r d i n g  t h e  volume o f  work  p r o d u c e d ,  and t h e  l a b o u r  and m a t e r i a l  
c o s t  of  t h i s  o u t p u t ) , and s t a t e m e n t s  r e c o r d i n g  t o t a l  r e c e i p t s  and 
e x p e n d i t u r e s ,  w ere  p r e p a r e d .  Each month t h e s e  r e t u r n s  w e re  fo rw arde d  
by each  b r a n c h ,  t o g e t h e r  w i t h  m on th ly  p r o g r e s s  and s a l e s  r e p o r t s ,  t o  
head  o f f i c e .  I n  t h i s  manner  t h e  company 's  e x e c u t i v e s  c o u ld  c l o s e l y  
f o l l o w  t h e  r e s u l t s  and p r o s p e c t s  o f  t r a d i n g  i n  each  S t a t e .  Monthly 
s t a t e m e n t s  w e re  p r e p a r e d  and p l a c e d  b e f o r e  a l l  t h e  d i r e c t o r s ,  showing 
t h e  v a l u e  o f  s a l e s  f o r  t h e  l a s t  month ,  how i t  compared w i t h  t h e  a v e ra g e  
f o r  t h e  l a s t  f i n a n c i a l  y e a r ,  and a l s o  t h e  c u r r e n t  f i n a n c i a l  y e a r  t o  
d a t e .  T h e r e f o r e ,  i n  v iew of  t h i s  e v i d e n c e ,  i t  i s  r e a s o n a b l e  to  suppose
See Jo h n  R. Meyer and Edwin Kuh, The I n v e s t m e n t  D e c i s i o n :  an 
E m p i r i c a l  Study (Harva rd  U n i v e r s i t y  P r e s s ,  M a s s . ,  1957) ;  P a u l  F. 
M cG ould r i ck ,  New England  T e x t i l e s  i n  t h e  N i n e t e e n t h  C e n t u ry ;  P r o f i t s  
and I n v e s t m e n t  ( H . U . P . , M a s s . ,  1968) ,  e s p .  C h .7 ;  George J .  S t i g l e r ,  
C a p i t a l  and R a te s  o f  R e t u r n  i n  M a n u f a c tu r in g  I n d u s t r i e s  ( N .B .E .R . ,  
P r i n c e t o n  U n i v e r s i t y  P r e s s ,  1963) .
2
These  a g g r e g a t e  m e a s u r e s  i n c o r p o r a t e  p a s t  changes  i n  i n d i v i d u a l  c o s t  
and r ev e n u e  i t e m s ,  such  a s  p r i c e s ,  i n t e r e s t  r a t e s ,  m a t e r i a l  i n p u t s ,  
wages e t c . ,  and a r e  used  a s  a g u i d e  t o  f u t u r e  c h a n g es .
264
that annual budgets were framed, at least, with a knowledge of the past 
behaviour of profits, sales, profits as a percentage of sales, and 
profit rates. Also sufficient information on a monthly (and even a 
shorter period) basis was available - in the form of sales, available 
and potential contracts, and the local manager’s evaluation of 
conditions - to enable the modification of these annual budgets if 
conditions differed from what had been originally expected. However,
Vthere is no indication in this evidence of the extent to which these 
measures influenced the decision to invest.
Table 6-11
Selected regression results: the determinants of investment,
Hume enterprises and the Australian engineering industry2.
1921/22-1938/39
r2 a b t test F tes t DW
Hume enterprises 
(i) Profit rate 
(unlagged)* 0.23 169.1(2.66) 0.43(2.16) S N 1.37
(ii) Profits
(1 year lag) 0.16 181.4(4.03) 0.12(1.70) N N 1.49
(iii) Sales (average 
t, t-1) 0.24 62.5(0.80) 0.03(2.05) N N 1.86
Engineering industry 
Profits (unlagged) 0.60 -1604.8(-l.40) 0.46(4.87) S S 2.24
DW = Durbin-Watson coefficient 
S = significant at 5% level 
N = not significant at 5% level 
( )= t values.
The equation used was Y = a+bX.
* The relationships shown here were the strongest of a large number 
that were tested. See text.
In order to test the relationship between investment on the one 
hand and net profits, sales and rate of return on the other, a number 
of simple regressions have been calculated for Hume enterprises, Hume 
Pipe and Hume Steel. The initial relationships tested were unlagged, 
lagged separately by one and two years, and an average of the previous 
two years (both for years t, t-1, and t-1, t-2). The highest r2 for 
net profits was 0.16 for Hume enterprises, 0.12 for Hume Pipe, and 0.10 
for Hume Steel; for sales it was 0.24 in the case of the whole
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o r g a n i s a t i o n ,  0 .1 1  f o r  Hume P i p e ,  and 0 .0 8  f o r  Hume S t e e l ;  w h i l s t  f o r  
t h e  r a t e  of  r e t u r n  i t  was 0 . 2 3 ,  0 . 2 0  and 0 .1 1  r e s p e c t i v e l y .  Even 
changes  i n  t h e  f i r m ' s  s a l e s  p roduced  a v e r y  weak ( r  = 0 .0 8 )  r e l a t i o n ­
s h i p .  D e t a i l s  c o n c e r n i n g  t h e  s t a t i s t i c a l  t e s t s  of  t h e  s t r o n g e s t  
r e l a t i o n s h i p s  f o r  Hume e n t e r p r i s e s  a r e  p r e s e n t e d  i n  T a b l e  6 -11 .  Only 
t h e  u n l a g g e d  r e l a t i o n s h i p  b e tw een  t h e  p r o f i t  r a t e  and i n v e s t m e n t  was 
found  t o  be s i g n i f i c a n t  ( a t  t h e  5 p e r  c e n t  l e v e l )  u s i n g  t h e  t  t e s t .  
However i t s  F t e s t  was n o t  s i g n i f i c a n t  a t  t h e  same l e v e l  and t h e  
D urb in -W a tso n  c o e f f i c i e n t  s u g g e s t s  t h a t  t h e  two v a r i a b l e s  w e re  s e r i a l l y  
c o r r e l a t e d .  These r e s u l t s  a r e  i n  marked c o n t r a s t  t o  t h o s e  f o r  the  
u n l a g g e d  r e l a t i o n s h i p  be tw een  p r o f i t s ^  and i n v e s t m e n t  i n  t h e  non­
gove rnm en t  component  (m ach ine ry  workshops  and f o u n d r i e s )  of  t h e  
i n d u s t r i a l  e n g i n e e r i n g  group  o v e r  t h e  same p e r i o d .  I n  t h e  l a t t e r  c a s e  
t h e  c o e f f i c i e n t  o f  d e t e r m i n a t i o n  was h i g h  ( r * 2 = 0 . 6 0 ) ,  t h e  t  t e s t  
p ro d u c e d  a h i g h l y  s i g n i f i c a n t  r e s u l t ,  and t h e  o t h e r  t e s t s  w e re  a l s o  
s a t i s f a c t o r y .  T h e r e f o r e  i n  c o n t r a s t  t o  t h e  e n g i n e e r i n g  i n d u s t r y  (and 
t h e  r e s u l t s  of  o t h e r  s i m i l a r  s t u d i e s ) ,  e x p e c t a t i o n s  of  demand and 
p r o f i t a b i l i t y  by t h e  Hume management  w e re  n o t  m a jo r  d e t e r m i n a n t s  of  t h e  
d e c i s i o n  t o  i n v e s t . 2
To c l a r i f y  t h e s e  r e s u l t s  a c l o s e r  e x a m i n a t i o n  of  t h e  r e l a t i v e  
cha nges  i n  i n v e s t m e n t  and t h e  i n d e p e n d e n t  v a r i a b l e s  i s  n e c e s s a r y .  I t  
w i l l  b e  shown t h a t  d e s p i t e  l a r g e  f l u c t u a t i o n s  i n  t h e  i n d e p e n d e n t  
v a r i a b l e s ,  i n v e s t m e n t  m a i n t a i n e d  a r e l a t i v e l y  s t a b l e  l e v e l  t h r o u g h o u t  
t h e  i n t e r w a r  p e r i o d .  For  t h e  o r g a n i s a t i o n  as  a w h o l e ,  t h i r t e e n  
i n v e s t m e n t  o b s e r v a t i o n s  o u t  o f  a t o t a l  o f  e i g h t e e n  o c c u p ie d  t h e  r a n g e  
£1 2 ,5 0 0  t o  £ 3 7 ,5 0 0 ,  w h i l e  e l e v e n  o f  t h e s e  v a r i e d  be tw e en  on ly  £12 ,500  
and £ 1 6 ,4 0 0 .  In  c o n t r a s t  t o  t h i s  s t a b i l i t y ,  t h e  o r g a n i s a t i o n ' s  
i n d i c a t o r s  of  p e r f o r m a n c e  f l u c t u a t e d  v i o l e n t l y  -  n e t  p r o f i t s  f rom 
minus £26 ,884  t o  p l u s  £113 ,160  ( s e e  F i g u r e  6 - 2 ) ,  r a t e  o f  r e t u r n  from 
minus  11 .7  p e r  c e n t  to  p l u s  60 .9  p e r  c e n t ,  and s a l e s  f rom £187 ,058  t o  
£ 8 0 6 ,9 1 7 .  The c o n t r a s t  b e tw e e n  changes  i n  d e p e n d e n t  and i n d e p e n d e n t  
v a r i a b l e s  was even  g r e a t e r  f o r  Hume P i p e ,  f o r  which  e l e v e n  o u t  of  
e i g h t e e n  o b s e r v a t i o n s  o c c u p ie d  t h e  i n v e s t m e n t  r a n g e  £5 ,000  t o  £ 1 3 ,0 0 0 ,
T h i s  was t h e  on ly  i n d e p e n d e n t  v a r i a b l e  a v a i l a b l e  f o r  t h i s  group of  
f i r m s  and was c a l c u l a t e d  as  v a l u e  added ( e x c l u d i n g  m i s c e l l a n e o u s  
e x p e n s e s )  l e s s  wages and s a l a r i e s ,  and r e n t .
2
No r e l a t i o n s h i p  was o b s e r v e d  be tw een  changes  i n  i n t e r e s t  r a t e s  (which 
w e re  h i g h l y  s t a b l e  p r i o r  to  t h e  t h i r t i e s ,  s e e  T a b l e  7—11) and i n v e s t m e n t .  
As w i l l  be s e en  i n  t h e  n e x t  c h a p t e r  t h e  i n t e r e s t  r a t e  was r e g a r d e d  as  a 
n e c e s s a r y  c o s t  o f  d e v e lo p m e n t ,  r a t h e r  t h a n  a d e t e r m i n a n t  o f  i t .
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with most (9) of these clustered closely around the £10,000 level.
Over the same period, net profits ranged from minus £16,046 to plus 
£61,808, rate of return from minus 9.9 per cent to plus 49,3 per cent, 
and sales from £91,528 to £387,388. While capital expenditure under­
taken by Hume Steel fluctuated annually to a greater extent than Hume 
Pipe, the amount undertaken is surprising in view of the low and 
negative (for 6 out of the 16 interwar years) returns on their 
operations.
These results reinforce those obtained from the regression 
calculations; capital expenditure was not closely related to changing 
short-term expectations of demand. The unusual nature of this 
conclusion stimulated a more detailed examination of the most surprising 
aspect of Hume’s investment pattern - the relatively large amount of 
investment undertaken by Hume Pipe during the depression. Due to the 
fragmented nature of the Australian pipe market any increase in invest­
ment outside the metropolitan region was met by the establishment of a 
small factory in the vicinity. Because of this it was initially thought 
that profit rates in those areas where investment was undertaken during 
the depression would have been positive and relatively high in spite of 
the negative rates at the branch and company level. This is a very 
interesting situation as it permits the measurement of marginal (or as 
close as we can get to that concept) as well as the average profit rates 
which have already been examined. Table 6-2 shows that company invest­
ment was maintained during the first half of the thirties by consider­
able expansion in New South Wales, Queensland and Western Australia.
The other branches, except for Tasmania in 1931/32, experienced 
disinvestment during the same period. Therefore a detailed examination 
of investment in the above three states should yield the data on 
marginal profit rates that we require.
In New South Wales, during the period 1930/31 to 1934/35 
(inclusive) factory profit rates above the company average (12.9 per 
cent) were only earned at Tamworth (17.1 per cent).  ^ The next best 
performer was Harden (10.7 per cent), followed at some distance by 
Sydney (5.2 per cent). All other factories established in this period -
Factory profit rates include office overheads. Also due to insuf­
ficient data on assets factory profit rates have been calculated as net 
factory profits as a percentage of sales.
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at Albury, Cowra, Quirindi and Wellington - earned very low and 
negative rates. Therefore, except at Tamworth, investment was under­
taken in spite of the fact that profit rates were below the company 
average, and that the company average in this period was less than half 
that in the late twenties.
In Queensland investment mainly took the form of establishing new 
plants at Maryborough, Lismore, Mackay and Cairns. Of these only 
Maryborough (18.2 per cent) and Cairns (14.5 per cent) had rates above 
the company average. The other factories experienced very low and 
negative profit rates. Perhaps even more surprising is the fact that 
at Townsville, where an average profit rate (29.1 per cent) comparable 
with the company average during the late twenties was earned, the stock 
of plant was reduced by £357.
Only in Western Australia, at the metropolitan factory, did 
investment and a high average profit rate (22.3 per cent) coincide.
This rate far exceeded the company average (12.9 per cent) during this 
period and was not much lower than that in the late twenties. The only 
rural factory operating in this period (at Katanning) was established 
in order to meet expected competition by Rocla.
Taking these three branches together, only 48.9 per cent of 
investment in plant and machinery was carried out in factories that 
were earning above-company-average profit rates. It should also be 
realised that the company average in this period was less than half 
that in the late twenties, and that no factory experienced rates equal 
to the latter figure. Therefore marginal profit rates tend to support 
the conclusions based upon average rates: investment was not closely 
related to short-term changes in expectations of demand and 
profitability.
Ill Conclusions
From this study, short-term expectations of demand and profitabi­
lity, and internal technological economies of scale can be rejected as 
important causes of the observed investment pattern. It is possible 
that the expectation of managerial economies of scale, internal 
economies of growth, and the desire for profit stability, together 
supplied a significant economic incentive for the development of
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further productive capacity. However, it would appear that on their 
own these factors were insufficient to account for the investment 
undertaken by Hume enterprises. The most plausible explanation is that 
the driving force was supplied by W.R. Hume’s personal ambition which 
could only be satisfied by the continuous expansion of his organisa­
tion. This continuous personal crusade explains, as no other factor 
can, the sustained level of investment despite the sometimes low and 
negative profit rates. This is not to say that a minimum long-term 
profit constraint was not operating; only in this way could his 
personal ambition be attained. What I am saying is that he was not 
motivated by a desire to maximise profits, and particularly not in the 
short run.
Although W.R. Hume worked actively to promote the rapid and 
continuous growth of Hume enterprises, he was forced to compromise his 
plans in accordance with the supply of both finance and skilled labour 
as will be shown in the next two chapters. It is the interaction of 
these demand and supply factors which accounts for the consistent 
fluctuation of investment between broadly defined upper and lower 
limits.
270
Chapter 7
FINANCING DEVELOPMENT
A variety of sources of finance, both external and internal, are 
available (at a cost) to public companies. External sources include 
ordinary and preference shares, fixed interest debentures, bank over­
drafts, deposits and trade credit, while internal funds consist of that 
part of gross profit which is not paid out in dividends and taxation. 
Utilisation of these sources at any given time will depend upon their 
relative availability and cost, together with considerations of the 
firm's financial structure.
The availability of finance generally depends upon factors 
external and internal to the firm. External factors involve general 
economic and institutional conditions which influence the supply of 
funds available for investment at any point in time. This is the 
financial environment in which the firm finds itself and has to accept 
as being outside its control. On the other hand, a firm's access to 
finance also depends upon its own status and performance. The size, 
age and profitability of a firm will influence the type of finance 
employed. For example, a new, relatively small company will be forced 
to rely heavily upon ordinary capital because of the risk it presents 
to the public as an unknown entity. By way of contrast an established 
and larger firm with a satisfactory financial record (in terms of both 
profit and dividend yields) is in a position to attract preference 
capital and can do so relatively cheaply by offering issues to 
existing shareholders. Similar considerations influence a firm's 
access to bank overdrafts.^
Given the type of funds available to a firm, the particular 
combination it chooses will be the product of an attempt to minimise 
costs while maintaining financial stability. Costs of raising finance 
are inversely related to the degree of risk from the point of view of 
the firm. Professors R.L. Mathews and G.C. Harcourt, in their
A. Beacham and L.J. Williams, Economics of Industrial Organisation 
(Pitman, London, 1961) Chs I and II.
271
i l l u m i n a t i n g  a r t i c l e  on company f i n a n c e ,  have  l i s t e d  t h e  p u b l i c  company's 
e x t e r n a l  s o u r c e s  o f  funds  i n  o r d e r  of  i n c r e a s i n g  c o s t  (and r e d u c i n g  
r i sk ) . ' * '  They a r e  as  f o l l o w s :
( i )  t r a d e  c r e d i t o r s ,  t a x  and d i v i d e n d  l i a b i l i t i e s  and o t h e r  
a c c o u n t s  p a y a b l e ;
( i i )  bank  o v e r d r a f t s ;
( i i i )  s e c u r e d  l o a n s  on m o r tg a g e ;
( i v )  d e b e n t u r e s  s e c u r e d  by changes  o v e r  t h e  company 's  a s s e t s ;
(v)  u n s e c u r e d  d e b e n t u r e s  o r  n o t e s ;
( v i )  p r e f e r e n c e  c a p i t a l ;
( v i i )  o r d i n a r y  c a p i t a l .
They r e l a t e d  i n t e r n a l  s o u r c e s  t o  t h i s  s y s t e m  by r e a s o n i n g  t h a t
R e t a i n e d  p r o f i t s ,  a l t h o u g h  n o m in a l l y  c o s t l e s s  t o  t h e  
company and u s u a l l y  t r e a t e d  as  such  by d i r e c t o r s ,  s h o u ld  
t h e o r e t i c a l l y  be  r e g a r d e d  as  e q u i v a l e n t  t o  new i s s u e s  o f  
o r d i n a r y  s h a r e s  f rom t h e  p o i n t  o f  v iew of  c o s t  and a r e  
e q u a l l y  r i s k l e s s . 2
T h e r e f o r e  a f i r m  w i l l  b e  t em pted  t o  u t i l i s e  s h o r t - t e r m  r a t h e r  t h a n  
l o n g - t e r m  s o u r c e s ,  p r e f e r e n c e  r a t h e r  t h a n  o r d i n a r y  s h a r e s ,  and i n t e r n a l  
r a t h e r  t h a n  e x t e r n a l  s o u r c e s .  However , a g a i n s t  t h e  a d v a n t a g e s  of  low-  
c o s t  s o u r c e s  t h e  d i r e c t o r s  o f  any company m ust  weigh t h e  r e s u l t i n g  
im b a la n c e  of  t h e i r  f i n a n c i a l  s t r u c t u r e .  A c o r r e c t  b a l a n c e ,  w i t h i n  
c e r t a i n  l i m i t s ,  must  b e  m a i n t a i n e d  b e tw e en  s h a r e h o l d e r s  f unds  and o t h e r  
bo r row ed  f u n d s ,  o r d i n a r y  and p r e f e r e n c e  s h a r e s ,  s h o r t  and l o n g - t e r m  
bor rowed  f u n d s ,  and d i v i d e n d s  and d e c l a r e d  p r o f i t s .  I t  s h o u ld  be  
e m pha s i se d  t h a t  no i n f l e x i b l e  r u l e s  can  be  e s t a b l i s h e d ,  as  t h e s e  r a t i o s  
must  b e  d e t e r m i n e d  i n  a c c o r d a n c e  w i t h  each  f i r m ' s  a s s e t  s t r u c t u r e .  
F i r s t l y  t h e  r a t i o  b e tw een  s h a r e h o l d e r s  and bor rowed  f u n d s ,  which  i s  
c a l l e d  t h e  p r o p r i e t a r y  r a t i o  d e t e r m i n e s  t h e  f i r m ' s  o v e r a l l  f i n a n c i a l  
s t r e n g t h .  The h i g h e r  t h e  r a t i o  t h e  more s t a b l e  w i l l  be  t h e  f i r m ' s  
p o s i t i o n .  Second ,  t h e  r a t i o  be tw een  p r e f e r e n c e  and o r d i n a r y  s h a r e s  i s  
known as  t h e  c a p i t a l  g e a r i n g  r a t i o .  I f  t h e  g e a r i n g  r a t i o  i s  h ig h  and 
p r o f i t s  have  a t e n d e n c y  t o  f l u c t u a t e  t h e n  i t  w i l l  b e  d i f f i c u l t  a t  t im es  
t o  pay d i v i d e n d s  on o r d i n a r y  s h a r e s .  T h i s  c o u ld  s t i m u l a t e  t h e  s h a r e ­
h o l d e r s  t o  o r g a n i s e  a t a k e o v e r  b i d .  T h i r d l y ,  an  a p p r o p r i a t e  r a t i o  
s h o u ld  be  m a i n t a i n e d  b e tw e e n  s h o r t  and l o n g - t e r m  f unds  t o  p r e v e n t  t h e
R.L.  Mathews and G.C. H a r c o u r t ,  'Company F i n a n c e ' ,  C h a p t e r  9 i n  R.R. 
H u r s t  and R.H. W a l l a c e  ( e d s ) ,  S t u d i e s  i n  t h e  A u s t r a l i a n  C a p i t a l  Marke t  
(F.W. C h e s h i r e ,  M e lb o u rn e ,  1 9 67 ) ,  p . 3 9 9 .  The c r i t e r i o n  used  was t im e  
o f  payment .
2 I b i d .  , p . 4 0 0 .
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firm from becoming over- or undercapitalised. An undercapitalised 
financial structure is one in which short-term funds have been over- 
exploited with a resulting liquidity crisis. Conversely, over- 
capitalisation leads to the accumulation of surplus funds for which 
there is no profitable outlet. And finally, a public company must 
redistribute a certain percentage of declared profits to shareholders. 
Failure to do so will incur extra taxation and cause the company's 
shareholders to contemplate changing the directors. The final outcome 
will depend upon the nature and distribution of the company's share­
holding .
These basic theoretical considerations have been used in this 
chapter to evaluate the way in which Hume's development was financed.
The question which was borne in mind throughout was, to what extent 
and in what manner did the limited supply of funds place a constraint on 
the growth which W.R. Hume desired? This chapter has been divided into 
two main sections. In the first a brief survey has been made of the 
firm's flow of funds to determine the relative importance of the various 
sources of finance and also the manner in which they were utilised. As 
will be shown, the main source of long-term funds during the period 1910 
to 1940 was reinvested earnings, which financed approximately 60 per 
cent of the firm's growth. The remainder was financed by public issues 
of shares. Short-term funds, which played an unusual and important role 
in Humes' development, consisted of bank overdrafts, unsecured 
debentures, and loans from other associated companies. The second and 
largest section of this chapter has been devoted to an examination of 
the availability, cost and utilisation of these various sources of short 
and long term funds.
I Flow of Funds
Humes' Patent Cement Iron Syndicate Ltd, formed in Adelaide in 
February 1910, was the first Hume company to investigate the possibili­
ties of manufacturing pipes. This company was formed in order to raise 
sufficient finance to develop the centrifugal technique to the stage 
where Australian and world patents could be obtained. For this purpose 
the new company issued twenty £60 shares to private subscribers, and 
transferred a further forty fully paid shares to E.J. and W.R. Hume in
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payment for the original idea and the assets of their previous firm, 
Hume Bros.^ Therefore, apart from the limited assets brought from 
Hume Bros to the new company, the gross capital amounted to £1,000.
This venture proved to be a success, with the centrifugal process 
for manufacturing cement pipes being patented in Australia during 
September of the same year. Due to this success the Hume brothers 
decided to raise additional capital by forming a new company called 
Hume Bros Cement Iron Co. Ltd to undertake the manufacture of cement 
pipes using their patented process. Hume Bros was incorporated in 
Adelaide on 5 April 1911 with an authorised capital of 3,000 £5 shares, 
of which 1,000 were to be issued to the public. As shown in Table 7-1 
the amount subscribed by the public increased steadily until March 1917 
by which time it had attained £7,750; however in the following year it 
was doubled, and retained that level (£15,000) until the formation of 
the Hume Pipe Company. As the company's gross fixed assets were valued 
at £33,167 in mid-1919, approximately 45.2 per cent of the company's 
long-term assets had been financed by the public, with the remainder 
coming from retained earnings.
Table 7-1
Shares issued by Hume Bros
Total shares 
issued
Shares issued 
to public
12 Dec. 1912 13,000 3,025
31 March 1913 15,000 5,000
I I I I 1914 15,000 5,000
I T I I 1915 15,000 5,000
1 ! I I 1916 17,300 7,300
I I I I 1917 17,750 7,750
I I I I 1918 25,000 15,000
I I I I 1919 25,000 15,000
30 June 1920 30,000 15,000
Source: S.A. Archives, file GRGl(CB)/3 1911 35.
It was not until the formation of Hume Pipe Co. (Aust.) Ltd in 
July 1920, which took over the assets of Hume Bros Cement Iron Co. Ltd, 
that Hume was in a financial position to extend his activities
A.N.U., 116/1/18, photocopy of the original prospectus in Hume 
Industries, 1892-1942.
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Table 7-2.
Flow of funds of the Hume organisation. 1919/20-1938/39 
(£)
1919/20-
S
1921/22
U
1922/23 
S U
1923/24 
S U
1924/25 
S U
1925/26 
S U
1926/27 
S U
Liabilities
1. Gross retained earnings 91,633 - 29,335 - - 35,824 59,225 - 17,960 - 78,188 -
2. Share capital 150,000 - 79,595 - 96,750 - 25,136 - - - 3,660 -
3. Unsecured debentures - - - - - - - 30,490 - - 27,845
15,3054. Bank loans 57,013 - - 34,777 - 13,909 - 2,109
27,833
23,578 - -
5. Other loans - 8,562 16,053 - 29,393 - - - 4,063 2,849 -
6. Trade credit 26,380 - - 17,417 - 203 11,113 - 36,247 - 3,765 -
Assets
7. Investment In Australian 
manufacturing fixed
aasets - 162,316 15,418 - 2,213 - 26,546 - 41,776
59,330
- 16,472
8. Working capital (Aust.) - 128,995
9,981
- 7,978 - 32,882
7,065
- 674 - - 34,486
9. Other Australian assets - - 4,538 - - 1,994 5,194 - 2,995 -
10. Overseas assets (net of
liabilities) - - - 43,957 - 39,416 - 29,846 2,577 - - 2,723
11. Investments (external) - 4,625 - 3,750 1,228
4.141
- 92 - - - - 13
12. Intercompany adlustment - 10.547 2.852 - - - 6.564 - 10.877 5.387 -
13. Total sources and uses 325.026 325.026 127.835 127.835 131.512 131.512 95.566 95.566 116.046 116.046 96,844 96,844
1927/28 1928/29 1929/30 1930/31 1931/32 1932/33
S U . S U S U S U S U S U
Liabilities
1. Gross retained earnings 81,275 - 83,188 - 37,007 . - 26,499 4,038 - 33,399 -
2. Share capital - - - - - - - - - - - -
3. Unsecured debentures - 2,645
37,036
- - - - - - - - - -
4. Bank loans - - - 1,425 - - 639 456 - 10,133 -
5. Other loans - 13,892 197 - 9,013 - - 3,104 9,709 - - 15,285
6. Trade credit * 14,619 3,696 - - 11,977 - 29,320 16,670 - 4,233 -
Assets
7. Investment In Australian
manufacturing fixed 
assets _ 20,604 _ 44,841 _ 49,734 22,471 22,555 _ 13,899
8. Working capital (Aust.) 23,911 - 7,184 - 46,797
1,009
- 109,482 - - 38,999 - 3,286
5,1029. Other Australian assets 759 - 610 - - 2,291 - 2,837 - -
10. Overseas assets (net of
liabilities) - 13,602 - 9,418 - 54,873 - 10,927 995 - 9,773 -
11. Investments (external) - 1,977
1.570
- 32,065 - 11,395 9,724 - 3,512 - - 141
12. Intercompany adlustment - - 8.551 32.728 - - 28.537 23.327 - - 19.825
13. Total sources and uses 105.945 105.945 94.875 94.875 127.979 127.979 121.497 121.497 61.554 61.554 57.538 57,538
1933/34 1934/35 1935/36 1936/37 1937/38 1938/39
S U S U S U S U S U S U
Liabilities
1. Gross retained earnings 38,627 - 45,405 - 41,760 - 122,519 - 78,676 - 104,263 -
2. Share capital - - 38,763 - - - - - - - 158,900 -
3. Unsecured debentures - - - - - - - - - - <• -
4. Bank loans 49,781 - - 53,120
409
7,449 - 31,653 - 85,085 - - 108,339
5. Other loans 2,129 - - - 3,457 9,170 - 1,193
2,893
- 17,921 -
6. Trade credit - 4,748 7,400 - 7,419 - 7,936 * - - 10,889
Assets
7. Investment In Australian
manufacturing fixed 
assets 13,139 14,521 28,129 . 45,751 . 50,035 _ 19,159
8. Working capital (Aust.) - 13,362 - 19,322 - 56,318 - 30,656 - 61,109 50,946 -
9. Other Australian assets 
10. Overseas assets (net of
“ 8,631 2,422 1,517 " 15,106 1,737 * ” 1,937
liabilities) - 30,268
6,588
- 22,171
24,464
7,622 - - 23,814 - 18,668 - 67,409
11. Investments (external) - - - 760 18,003 - - 30,673 - 151,118
12. Intercompany adlustment • - 13.801 40.4 26 - 22.857 - - 73.954 - 9.099 26.987 -
13. Total sources and uses 90,537 90,537 134.U07 134.007 88.664 88.664 189.281 189.281 169.584 169.584 358.851 358.851
S - sources, U - uses
For notes on construction see Appendix.
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throughout Australia. This new company had an authorised capital of 
£500,000 of which 210,000 £1 shares were issued to the public. With 
this flotation, the capital subscribed by the public increased eleven 
fold. It is with this event that detailed information regarding the 
company's flow of funds becomes available. Table 7-2 shows that the 
Hume organisation's total assets increased by £1,501,081 during the 
interwar period. Of this increase in assets 59.1 per cent (£887,337) 
was financed from retained earnings, and a further 36.8 per cent 
(£552,804) from public issues. Hume Pipe conformed closely to these 
total figures with retained earnings accounting for 59.1 per cent and 
public issues 41.0 per cent; however, Hume Steel obtained 54.9 per cent 
from profits, only 26.0 per cent from the public, with a further 8.5 
per cent from Hume Pipe. This contrasts to the experience of public 
companies in general during the twenties. Dr Colin Forster has shown 
that for a group of 236 public manufacturing companies in Australia 
during the twenties, reinvested profits accounted for only 31.8 per 
cent of total finance, with a further 48.7 per cent being obtained 
from the public.^- This suggests that a number of special factors could 
have been operating in the case of Humes: that they experienced higher 
profit rates; that they were able to reinvest a higher proportion of 
their profits; or that they had less success in the capital market 
than was general. Attention will be devoted to these factors in this 
chapter.
These findings are not meant to imply that short-term funds were 
unimportant. Quite the opposite. They were essential in providing 
the liquidity required to purchase capital assets, to supply working 
capital, and to make dividend payments. As will be demonstrated, any 
restriction placed upon the organisation's access to bank credit 
resulted in the need to hold other funds in liquid form, thereby 
restricting expansion of productive capacity. In addition, bank loans 
were used to finance certain short-term projects - mainly those under­
taken by Hume Steel in the second half of the thirties.
Not unexpectedly the method of financing development varied from 
period to period throughout the interwar years. Expenditure during the
Colin Forster, Industrial Development in Australia, 1920-1930, op. 
cit., p.198.
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first half of the twenties was largely financed by approaches to the 
capital market, and supplemented by retained earnings and bank loans.
In contrast to this, retained earnings and short-term accommodation, in 
the form of bonds and bank overdrafts, were used exclusively between the 
mid-twenties and the early thirties. However, in the second half of the 
thirties these sources were found to be insufficient, thereby compelling 
further approaches to the capital market. It is to a detailed 
examination of these changes that our attention will now be turned.
Rapid expansion of productive capacity was embarked upon in the 
period 1919/20 to 1924/25, both in Australia, where assets increased by 
£400,600, and overseas, where investment in total assets (financed from 
Australia) amounted to £113,219. Also, a further £7,055 was invested 
outside the organisation. Development of this magnitude (relative to 
the size of Hume Bros in 1920) and rate could only have been financed 
from external sources.^ A net amount of £351,481 (or 66.2 per cent of 
the increase in assets) was raised from the public to enable the Hume 
organisation to extend its operations throughout Australia, overseas to 
New Zealand and South-east Asia, and to diversify its production base. 
These public issues were supplemented by reinvested earnings to the 
extent of £144,369 (27.2 per cent). Although short-term sources of 
finance tend to net themselves out when a period of six years is 
aggregated, they loom large in the results of any one trading year. 
Humes' overdraft increased by £57,013 between June 1919 and June 1922, 
providing the liquidity required to purchase the new capital goods and 
material inputs necessary for growth. By mid-1925 this overdraft had 
been reduced to its 1919 level (under pressure from the Bank of 
Adelaide) through the issue of shares and retained earnings. It is 
also interesting to discover that while trade credit was a useful source 
of funds in the first few years of the twenties, for the sub-period as a
This conforms to experience elsewhere. B. Tew and R.F. Henderson 
(eds), Studies in Company Finance (C.U.P., 1959) found that 'Companies 
in fast-growing industries and fast-growing companies in all industries 
relied heavily on capital issues' (p.75). The same point is made by 
G.H. Evans in the discussion on L.F. McHugh's paper, 'The Development of 
Historical Series on Sources and Uses of Corporate Funds' in Conference 
on Research in Business Finance (N.B.E.R., N.Y., 1952), pp.32-4.
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whole  Humes e x te n d e d  £ 4 1 ,023  of  c r e d i t  t o  t r a d i n g  p a r t n e r s  i n  e x c e s s  of  
what  i t  r e c e i v e d .  S i m i l a r  r e s u l t s  have  been  o b s e rv e d  e l s e w h e r e  f o r  
r a p i d l y  growing  p u b l i c  c o m p a n ie s , ^
Dur ing  t h e  p e r i o d  1925/26 to  1929/30  growth  was c o n s i d e r a b l y  s lo w e r  
t h a n  i t  had be e n  i n  t h e  f i r s t  h a l f  o f  t h e  t w e n t i e s .  I n  A u s t r a l i a ,  t o t a l  
a s s e t s  i n c r e a s e d  by £ 1 78 ,784  w h i l e  a f u r t h e r  £78 ,039  was s p e n t  o v e r s e a s .  
I n  c o n t r a s t  t o  t h i s  r e d u c e d  e x p e n d i t u r e  w i t h i n  t h e  company, e x t e r n a l  
i n v e s t m e n t  i n c r e a s e d  r a p i d l y ,  by £ 4 5 ,4 5 0 ,  l a r g e l y  due t o  Hume S t e e l ’ s 
p u r c h a s e  of p r e f e r e n c e  s h a r e s  i n  i t s  ( n o n - m a n u f a c tu r in g )  s u b s i d i a r y  
S t e e l  P i p e  and L i n i n g  (Humes) L t d .  Due to  a s u c c e s s i o n  o f  good a n n u a l  
p r o f i t  b a l a n c e s ,  and t o  a s lo w e r  growth  of a c t i v i t y ,  r e t a i n e d  e a r n i n g s  
were  a lm o s t  s u f f i c i e n t  t o  c o v e r  t h e s e  e x p e n d i t u r e s .  Only £3 ,660  was 
r a i s e d  i n  an a b o r t i v e  a t t e m p t  t o  i s s u e  47 ,900  £1 p r e f e r e n c e  s h a r e s .
Y e t ,  w h i l e  growth  was s lo w e r  t h a n  i n  t h e  p r e c e d i n g  p e r i o d ,  i t  d i d  n o t  
p r o c e e d  s m o o th ly .  In  1925/26 t h e  l a r g e ,  a l t h o u g h  s h o r t - l i v e d ,  Cape 
T hevenard  c o n t r a c t  was r e c e i v e d ,  r e q u i r i n g  an imm edia te  i n c r e a s e  i n  
f u n d s .  To meet  t h i s  demand £30 ,490  was r a i s e d  by  t h e  i s s u e  o f  
d e b e n t u r e s  wh ich  were  redeemed i n  t h e  f o l l o w i n g  two y e a r s .
The d e p r e s s i o n  y e a r s  o f  1930/31 t o  1933 /34 ,  w h i l e  i n d u c i n g  a 
s lo w e r  r a t e  of  growth  i n  t h e  Hume o r g a n i s a t i o n ,  d i d  n o t  l e a d  to  
s t a g n a t i o n .  I t  i s  t r u e  t h a t  w ork ing  c a p i t a l  was r e d u c e d  by £ 53 ,835  -  
m a i n ly  by c o n t r a c t i n g  t r a d e  c r e d i t  (by £ 2 7 , 1 9 4 ) ,  r u n n i n g  down cash  
r e s e r v e s  ( £ 2 0 , 9 6 4 ) ,  and d e c r e a s i n g  s t o c k s  of  goods and m a t e r i a l s  
( £ 9 ,8 7 1 )  -  b u t  i n v e s t m e n t  was m a i n t a i n e d  a t  t h e  r e l a t i v e l y  h i g h  l e v e l  
o f  £ 7 2 ,0 6 4 .  However ,  b e c a u s e  o f  t h e  heavy  r e d u c t i o n  i n  c a s h  and t r a d e  
c r e d i t ,  i t  was s t i l l  p o s s i b l e  t o  f i n a n c e  t h e  e x p e n d i t u r e s  b o t h  a t  home 
and a b r o a d ,  d e s p i t e  t h e  c o n s i d e r a b l e  r e d u c t i o n  i n  p r o f i t  l e v e l s .
With t h e  t e r m i n a t i o n  of  b o t h  d e p r e s s i o n  and p r i c e  war  by 1934, 
t h e  Hume o r g a n i s a t i o n  e n t e r e d  a new p h a s e  o f  r a p i d  d e v e lo p m en t .  
E x p e n d i t u r e  on t o t a l  a s s e t s  amounted t o  £285 ,421  i n  A u s t r a l i a  and 
£ 1 24 ,400  o v e r s e a s .  A lso  an  a d d i t i o n a l  £189 ,012  was i n v e s t e d  e x t e r n a l l y  
m a in ly  t o  p u r c h a s e  a c o n t r o l l i n g  i n t e r e s t  i n  Hume P i p e  ( F a r  E a s t )  L t d .  
T h i s  p l a c e d  a c o n s i d e r a b l e  s t r a i n  on f i n a n c i a l  r e s o u r c e s ,  and t o g e t h e r  
w i t h  t h e  s i z a b l e  e x p e n d i t u r e s  i n  New Z e a l a n d ,  would  have  r e s t r i c t e d  
t h e  e x t e n t  o f  p o s s i b l e  d eve lopm en t  i n  A u s t r a l i a .  Once a g a i n  r e t a i n e d  
e a r n i n g s  s u p p l i e d  t h e  b u l k  of  t h e  r e q u i r e d  f i n a n c e  (£392 ,623  o r  66 .3
1 Tew and Hende rson ,  o p . c i t . ,  p . 1 0 7 .
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per cent) with share capital playing a lesser (£197,663 or 33.4 per 
cent) but significant role. Although their bank overdraft had been 
reduced by £37,272 in this period, this source had played an important 
part in providing the liquidity required to undertake expenditure when 
other finance was not readily available. At the end of 1937/38, for 
example, their bank overdraft stood at £109,898 - some £48,742 higher 
than in June 1934.
This survey of flow of funds supplies a bare outline of the use of 
different types of capital by the management of Hume enterprises. It 
also suggests those periods when considerable competition for funds 
existed. To fill out this survey an examination will be made of the 
main sources of funds - reinvested earnings, public issues, bank over­
drafts, and other sources.
II Reinvested Earnings
During the thirty years terminating at the outbreak of World War 
II, reinvested earnings financed approximately 60 per cent of the growth 
in the firm's assets in Australia.^ This relative contribution varied 
inversely with the rate of growth in assets. During the moderate but 
steady growth of the establishment period (the 1910's) the share of 
retained earnings was approximately 50 per cent, fell to 30 per cent 
during the very rapid growth of the first half of the twenties, rose to 
almost 100 per cent in the period of slower growth between the mid­
twenties and the mid-thirties, and finally fell to two-thirds during 
the moderate expansion of the second half of the thirties.
Therefore it was after the mid-twenties that retained earnings 
played their greatest role. Yet it cannot be concluded from this that 
raising finance did not present W.R. Hume with a problem. As we shall 
see, during the twenties Hume Steel unsuccessfully attempted to raise 
capital from the public; and both companies were restricted by their 
bankers who applied continual pressure to have overdrafts reduced. It 
was only in 1928 that Hume Pipe began to accumulate surplus funds.
 ^This cannot be calculated exactly, because insufficient information 
regarding retained earnings is available prior to 1919. However, full 
details are available for the amount of share capital used, amounting 
to 35.8 per cent of the increase in assets. The residual (64.2 per 
cent) would have been mainly financed from retained earnings.
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Also  d u r i n g  t h e  t h i r t i e s  Hume S t e e l  c o n t i n u e d  t o  e x p e r i e n c e  
d i f f i c u l t i e s  i n  o b t a i n i n g  bank  l o a n s  and i n  i s s u i n g  s h a r e s ,  which 
c a use d  t h e  d i r e c t o r s  t o  r e o r g a n i s e  t h e  company’ s c a p i t a l  s t r u c t u r e .  
F i n a l l y ,  Hume P i p e ' s  g rowth  was l i m i t e d  by h a v in g  t o  bo r row from t h e  
banks  t o  l e n d  t o  i t s  s u b s i d i a r i e s .  T h e r e f o r e ,  a l t h o u g h  fu n d s  came 
p r e d o m i n a n t l y  f rom i n t e r n a l  s o u r c e s  a f t e r  1925, t h i s  was n o t  e n t i r e l y  a 
m a t t e r  o f  c h o i c e .
D iv id e n d  p o l i c y  and r e t a i n e d  e a r n i n g s
I n  t h e  c a s e  o f  p u b l i c  com p a n ie s ,  r e t a i n e d  e a r n i n g s  depend n o t  o n ly
on t h e  l e v e l  o f  p r o f i t s ,  b u t  a l s o  on t h e  t y p e  o f  d i v i d e n d  p o l i c y
p u r s u e d  by t h e i r  d i r e c t o r s .  To p l a c e  Humes w i t h i n  c o n t e x t  i t  i s
c o n v e n i e n t  t o  u t i l i s e ,  a s  a s t a r t i n g  p o i n t ,  t h e  r e s u l t s  o f  a s tu d y  by
J ohn  L i n t n e r  on t h e  d i s t r i b u t i o n  of  American  c o r p o r a t e  income i n  t h e
t w e n t i e t h  c e n t u r y .  The a b s e n c e  o f  A u s t r a l i a n  work i n  t h i s  f i e l d  i s  t o
be r e g r e t t e d . ^ - From s t u d y i n g  o v e r  600 companies  i n  t h e  immedia te  p o s t
World War I I  p e r i o d ,  L i n t n e r  came t o  two main c o n c l u s i o n s .  F i r s t l y ,
t h a t  p u b l i c  companies  c o n s t a n t l y  aimed a t  p a y in g  a f i x e d  p e r c e n t a g e
(be tween  40 and 60 p e r  c e n t  i n  m os t  c a s e s )  o f  n e t  e a r n i n g s  each  y e a r  to
t h e i r  s h a r e h o l d e r s .  A l th o u g h  some companies  changed  d i v i d e n d s  each
y e a r  i n  c o n f o r m i t y  w i t h  t h i s  f i x e d  r a t i o ,  t h e  m a j o r i t y  e x p e r i e n c e  was a
l a g g e d  r e l a t i o n s h i p .  I n  h i s  own w o rd s :
. . . i n  e ach  of  t h e s e  com p a n ie s ,  two more o r  l e s s  
s p e c i f i c  s t a n d a r d s  have  been  j e l l e d  ou t  o f  e x p e r i e n c e  -  
o r  e s t a b l i s h e d  as  a m a t t e r  o f  p o l i c y  on t h e  b a s i s  o f  a 
more or  l e s s  b a l a n c e d  a p p r a i s a l  o f  t h e s e  c o n s i d e r a ­
t i o n s  -  and t h a t  once  e s t a b l i s h e d ,  t h e  t a r g e t  pay o u t  
r a t i o  and t h e  s t a n d a r d  speed  o f  a d j u s t m e n t  were a d h e re d  
t o  w i t h  l i t t l e  d e v i a t i o n  o v e r  e x te n d e d  p e r i o d s  o f  t i m e . 2
He c la i m e d  t h a t  ' e a r n i n g s  were  a lw ays  p r e s e n t  a s  a m a jo r  f a c t o r  and
However ,  a number of  o v e r s e a s  s t u d i e s  have p r o v e n  u s e f u l .
( i )  John L i n t n e r ,  ' D i s t r i b u t i o n  of  Incomes o f  C o r p o r a t i o n s  Among 
D i v i d e n d s ,  R e t a i n e d  E a r n i n g s  and T a x e s ' ,  American  Economic Rev iew , 
v o l .X L V I , n o . 2 (May 1956) .
( i i )  B. Tew and R. H e n d e r so n ,  S t u d i e s  i n  Company F i n a n c e , o p . c i t .
( i i i )  P a u l  F. M cG ou ld r i ck ,  New England T e x t i l e s  i n  t h e  N i n e t e e n t h  
C e n t u r y , o p . c i t .
( i v )  S e r g e i  P.  D o b r o v o l s k y ,  C o r p o r a t e  Income R e t e n t i o n ,  1915-43 
( N . B . E . R . , N . Y . , 1951) .
2
O p . c i t . ,  p p . 104-5 ,  (my e m p h a s i s ) .
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most generally dominated the decision whether or not to change the 
, 1rate....
His second conclusion was ’...that dividends represent the primary
and active decision variable in most situations...savings in a given
2period generally are largely a by-product of dividend action...'. Of
course implicit in this statement is the idea that investment programmes
are secondary to well-established dividend policies - dividends are
first allocated and then the residual, together with what capital can
be raised from the market are used for investment purposes. He is not
blind to this implication and later in the article develops it
essentially as stated here. He concludes by saying that
...investment requirements as such very generally had 
relatively little direct effect in modifying the 
pattern of dividend behaviour, except in a limited 
number of special situations well scattered over the 
years studied.3
These findings are relevant to our study in indicating the more 
normative aspects of Hume’s policy and in highlighting the divergencies. 
As Table 7-3 illustrates, the growth of dividends occurred slowly 
during the war, being replaced by a sudden increase in the early 
twenties when the shareholding of the company increased enormously.
This rapid growth was interrupted by losses made on the Loveday 
contract in 1923/24, but resumed its upward path in the following year, 
reaching a plateau of between £45,201 and £45,567 over the four years 
1925/26 to 1928/29. Needless to say the depression brought about a 
cessation of dividend payments, which were not resumed until 1933/34, 
and then only with a small consideration (£6,124). Thereafter growth 
was quite rapid with dividends reaching £62,501 by the end of the 
decade.
Behind this aggregate pattern is concealed the varying experience 
of the component companies. Hume Pipe’s dividend declarations were 
broadly similar to the firm as a whole. One aspect worth emphasising 
is that between 1924/25 and 1929/30 the value of dividends declared 
ranged between only £30,000 and £40,000, and for four consecutive years
Ibid. , p.102. 
2 Ibid., p.97.
2 Ibid., p.106.
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Table 7-3
Dividends Declared by Hume enterprises 1912/13-1938/39
(£)
Hume Hume Hume
Pipe Steel enterprises
1912/13 N.A. — N.A.
1913/14 N.A. - N.A.
1914/15 140 - 140
1915/16 230 - 230
1916/17 230 - 230
1917/18 2,494 - 2,494
1918/19 3,060 - 3,060
1919/20 N.A. - N.A.
1920/21 - - -
1921/22 28,800 - 28,800
1922/23 43,375 - 43,375
1923/24 - - -
1924/25 35,000 - 35,000
1925/26 40,000 5,201 45,201
1926/27 40,000 5,567 45,567
1927/28 40,000 5,567 45,567
1928/29 40,000 5,567 45,567
1929/30 30,000 5,567 35,567
1930/31 - - -
1931/32 - - -
1932/33 - - -
1933/34 - 6,124 6,124
1934/35 20,000 6,531 26,531
1935/36 25,000 7,500 32,500
1936/37 30,000 7,500 37,500
1937/38 39,609 7,500 47,109
1938/39 45,938 16,563 62,501
SOURCE: Tables 9-9 to 9-11.
they stood at the latter figure. While Hume Pipe's dividends did 
fluctuate in the early twenties and mid thirties, those of Hume Steel 
remained remarkably stable, because the company was committed to pay a 
fixed rate on capital (when it felt that a dividend could be paid at 
all) to its non-cumulative ’preference’ shareholders,"^ and because it 
did not declare a dividend on ordinary shares until 1938/39. Therefore 
dividends only changed when more capital was raised, during depressed 
times when payments ceased altogether, and when the preference dividend
Although they were called ’preference’ shares, their holders in fact 
had no preference over capital, until the capital reorganisation in 1934.
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r a t e  was r e d u c e d  from 10 t o  7 . 5  p e r  c e n t  i n  t h e  r e c o n s t r u c t i o n  of  
1934.
To t e s t  t h e  h y p o t h e s i s  t h a t  a r e l a t i v e l y  f i x e d  t a r g e t  r a t i o  of  
d i v i d e n d s  to  income was t h e  b a s i s  o f  Hume's d i v i d e n d  p o l i c y ,  i t  i s  
n e c e s s a r y  t o  examine b o t h  t h e  d i s t r i b u t i o n  o f  g r o s s  e a r n i n g s  (and more 
s p e c i f i c a l l y  t h e  r e l a t i o n s h i p  b e tw e en  d i v i d e n d s  and income) and t h e  
r e l a t i o n s h i p  b e tw een  d i v i d e n d s  and p a i d - u p  c a p i t a l .  A l though  L i n t n e r  
i s  n o t  c o n c e r n e d  w i t h  t h e  d i v i d e n d  r a t e  as  an i n d e p e n d e n t  v a r i a b l e ,  we 
have  d i s c o v e r e d  t h a t  i t  p l a y e d  an i m p o r t a n t  ( i f  s t a t i s t i c a l l y  s u b t l e )  
p a r t  i n  t h e  d i v i d e n d  and income r e t e n t i o n  p o l i c i e s  o f  t h e  Hume 
d i r e c t o r s .  G r e a t e r  s t a b i l i t y  was d i s p l a y e d  by t h e  d i v i d e n d  r a t e  t h a n  
by t h e  d i v i d e n d / i n c o m e  r a t i o .  I t  w i l l  be  a rgued  t h a t  by e s t a b l i s h i n g  a 
maximum d i v i d e n d  r a t e  s u f f i c i e n t  t o  a l l o w  them a c c e s s  t o  t h e  c a p i t a l  
m a r k e t ,  t h e  Hume d i r e c t o r s  were  a b l e  t o  m in im is e  t h e i r  d i v i d e n d  p a y - o u t  
and t h e r e b y  r e i n v e s t  a s  much of  g r o s s  e a r n i n g s  as  p o s s i b l e .
I n i t i a l l y  i t  was d e c id e d  t o  t e s t  s t a t i s t i c a l l y  t h e  r e l a t i o n s h i p  
be tw een  n e t  income as  t h e  i n d e p e n d e n t  v a r i a b l e  and d e c l a r e d  d i v i d e n d s  
as  t h e  d e p e n d e n t  v a r i a b l e .  The s t r e n g t h  o f  t h e  un l ag g e d  r e l a t i o n s h i p  
made i t  t e m p t i n g  t o  a g r e e  w i t h  L i n t n e r  and c o n c lu d e  t h a t  t h e  Hume 
d i r e c t o r s  w e re  p r o b a b l y  u s i n g  a t a r g e t  d i v i d e n d / i n c o m e  r a t i o  i n  
d e t e r m i n i n g  d i v i d e n d s .  Over  t h e  p e r i o d  1914/15 t o  1938/39 t h e  
c o e f f i c i e n t  of  d e t e r m i n a t i o n  ( r 2 ) was 0 . 8 2 ,  and t h e  r e g r e s s i o n  was 
found to  be s i g n i f i c a n t  a t  t h e  5 p e r  c e n t  l e v e l  u s i n g  b o t h  t h e  t  and 
F t e s t s ;  even  t h e  D urb in -W atson  c o e f f i c i e n t  was q u i t e  good ( 1 . 8 ) . ^  
However on c l o s e r  e x a m i n a t i o n  o f  t h e  f i r m ' s  d i s t r i b u t i o n  o f  g r o s s  
income and t h e  d i v i d e n d  r a t e  d u r i n g  t h e  i n t e r w a r  p e r i o d  i t  was r e a l i s e d  
t h a t  t h e  d i v i d e n d  p o l i c y  d i f f e r e d  i m p o r t a n t l y  ( i n  i t s  i m p l i c a t i o n s  f o r  
growth)  f rom t h o s e  f i r m s  which L i n t n e r  had examined .  I t  was found t h a t  
t h e  d i v i d e n d  r a t e  d i s p l a y e d  g r e a t e r  s t a b i l i t y  t h a n  t h e  d i v i d e n d / i n c o m e  
r a t i o .
For  t h e  i n t e r w a r  p e r i o d  a s  a w h o le ,  d i v i d e n d  payments  by Hume 
e n t e r p r i s e s  ( s e e  T a b le  7 -4 )  amounted t o  3 2 .6  p e r  c e n t  o f  g r o s s  
e a r n i n g s ,  w i t h  19 .2  p e r  c e n t  b e i n g  p a i d  o u t  i n  income t a x e s ,  22 .8  p e r  
c e n t  s e t  a s i d e  f o r  d e p r e c i a t i o n  ( i m p l i c i t  c a p i t a l  c onsum pt ion )
E q u a t io n  was Y = 2335 .6  + 0.36X
( 0 .8 3 7 )  ( 9 .9 4 5 )
F i g u r e s  i n  b r a c k e t s  a r e  t  v a l u e s .
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T a b le  7-4 
Hume e n t e r p r i s e s
D i v i d e n d s ,  income t a x ,  d e p r e c i a t i o n  and n e t  s a v i n g s  
as  p e r c e n t a g e  o f  g r o s s  e a r n i n g s  
1 9 1 8 /19 -1938 /39
D i v i d ­
ends
%
D e p r e c i a ­
t i o n
%
Income
t a x
%
Net
s a v in g s
%
Gross
s a v i n g s
Div idend  
as  p e r c e n t  
n e t  e a r n i n g s
1918/19 23 .98 15 .04 16.09 49 .33 64 .37 28 .22
1919/20 N. A. N. A. N.A. N.A. N.A. N.A.
1920/21 N. A. N. A. N. A. N.A. N.A. N.A.
1921/22 37 .29 8 .46 12 .04 42 .21 50 .67 40 .7 3
1922/23 64 .3 6 11 .98 19 .98 3 .6 7 15.65 73.13
1923/24 - 6 4 .6 0 14.05 21.35 85.95 -
1924/25 57 .29 28 .82 19.07 - 5 . 1 9 23.63 80.49
1925/26 53 .16 26 .55 18.99 1.30 27.85 72 .38
1926/27 33 .44 16 .88 17.19 32 .49 49 .37 40.22
1927/28 29 .77 14 .95 17 .80 37 .48 52.43 35 .0 0
1928/29 29.21 14.77 18 .55 37 .47 52.24 34 .27
1929/30 31 .9 0 22 .68 21 .92 23 .50 46 .18 41 .2 5
1930/31 - 105 .23 53 .08 - 5 8 . 3 1 40 .4 2 —
1931/32 - 151 .35 20 .44 - 7 1 . 7 9 79.56 -
1932/33 - 52 .13 15.57 32 .30 84 .43 -
1933/34 13 .88 51 .64 17 .43 17.05 68 .69 28.71
1934/35 36 .85 35.09 21 .75 6 .32 41.41 56.77
1935/36 37 .83 32 .39 15.96 13.82 46.21 55.96
1936/37 21.60 15 .22 18 .75 44 .4 3 59 .6 5 25 .48
1937/38 31 .15 19 .33 16 .84 32 .68 52 .01 38.61
1938/39 33 .6 8 17.84 25 .86 22.36 40 .2 0 40.99
1918/9-
1 Q- 3 Q /O 32 .64 22 .83 19.24 25.29 48 .1 2
SOURCE: T a b l e  9 - 9 .
p u r p o s e s ,  l e a v i n g  25 .3  p e r  c e n t  as  n e t  s a v i n g s .  In  o t h e r  words n e a r l y  
h a l f  (48.1%) of  g r o s s  p r o f i t s  w ere  r e t a i n e d  f o r  r e i n v e s t m e n t .  However 
t h i s  i s  n o t  meant  t o  imply t h a t  t h e s e  r a t i o s  (w i th  t h e  e x c e p t i o n  of  
income t a x )  e x h i b i t e d  any d e g r e e  o f  s t a b i l i t y .  From T a b l e  7-4 i t  can  
be  s e en  t h a t  d i v i d e n d s  as  a  p e r c e n t a g e  o f  g r o s s  e a r n i n g s  r o s e  from 
24 p e r  c e n t  a t  t h e  end o f  World War I  t o  64 p e r  c e n t  i n  1922/23 ,  f e l l  
t o  z e ro  i n  1923 /24 ,  r o s e  t o  53% i n  1 9 25 /26 ,  d e c l i n e d  t o  29% i n  1928 /29 ,  
z e ro  i n  t h e  e a r l y  t h i r t i e s ,  and i n  t h e  second  h a l f  o f  t h e  t h i r t i e s  
f l u c t u a t e d  b e tw e en  14 and 40 p e r  c e n t .  The c a l c u l a t i o n  o f  d i v i d e n d s  as  
a p e r c e n t a g e  o f  n e t  e a r n i n g s  p r o d u c e s  a s i m i l a r  p a t t e r n  of  v a r i a b i l i t y ,  
which c o n t r a s t s  w i t h  t h e  f i n d i n g s  o f  L i n t n e r .  Also  t h e  a n n u a l
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T a b l e  7-5
Hume P ip e  Co. ( A u s t . )  Ltd
D i v i d e n d s ,  income t a x ,  d e p r e c i a t i o n ,  n e t  s a v i n g s  and 
r e t a i n e d  e a r n i n g s  as % of  g r o s s  e a r n i n g s ,  1918 /19-1938 /39
D i v i d ­
ends
%
D e p r e c i a ­
t i o n
%
Income
t a x
%
Net
s a v i n g s
%
R e t a i n e d
e a r n i n g s
%
D iv id en d s  
% n e t  
e a r n i n g s
1918/19 23 .98 1 5 .0 4 16 .09 44 .89 5 9 .9 3 28 .22
1919/20 N. A. N. A. N. A. N.A. N.A. N.A.
1920/21 N. A. N. A. N.A. N.A. N.A. N.A.
1921/22 43 .25 8 .60 12.82 35.33 43 .9 3 47 .32
1922/23 58 .62 9 .80 17.23 14.35 21 .1 5 64.99
1923/24 - 71 .50 10 .22 18 .28 89 .7 8 -
1924/25 61 .13 29 .57 17 .36 - 8 . 0 6 21.51 86 .80
1925/26 54 .28 26 .85 14 .93 3 .94 30 .79 74.19
1926/27 52 .75 23 .48 15 .47 8 .3 0 31 .78 68 .94
1927/28 37 .08 16.55 15 .38 30.99 47 .5 4 44 .44
19 28/29 37 .63 15.72 16.97 29 .68 45 .40 44 .65
1929/30 31.11 17.82 17 .0 6 34 .01 51 .8 3 37 .8 6
1930/31 - 55.31 19.43 25.26 80 .5 7 -
1931/32 - 146.35 20 .78 - 6 7 . 1 3 79 .22 -
1932/33 - 61 .96 10 .25 27.79 89 .7 5 -
1933/34 - 82 .07 13.34 4 .59 86.66 -
1934/35 40 .95 35 .19 17 .64 6 .2 2 41 .4 1 63.19
1935/36 42 .55 32 .55 16.88 8 .02 40 .5 7 63 .08
1936/37 30 .42 18.17 18 .50 32 .91 51 .08 37.17
1937/38 45 .81 24 .1 8 14.81 15.20 39 .38 60 .4 2
1938/39 38.11 19.65 22 .31 19 .93 3 9 .5 8 47 .43
1918 /19-
1938/9 39 .30 24 .22 16.73 19.75 43 .9 7
SOURCE: T a b l e  9 - 1 0 .
f l u c t u a t i o n s  i n  income s h a r e s  o f  Hume P i p e  and Hume S t e e l  (T a b le s  7-5 
and 7-6)  were s i m i l a r  i n  t h e i r  randomness  t o  t h o s e  which  c h a r a c t e r i s e d  
t h e  o r g a n i s a t i o n  as  a w h o le .  However , t h e  l e v e l  of t h e s e  s h a r e s  
d i f f e r e d  s i g n i f i c a n t l y .  I n  t h e  c a s e  of  Hume P i p e  (T a b le  7 -5 )  39 .3  p e r  
c e n t  o f  g r o s s  e a r n i n g s  was p a i d  o u t  i n  d i v i d e n d s  d u r i n g  t h e  i n t e r w a r  
p e r i o d ,  and a f u r t h e r  44 p e r  c e n t  was r e t a i n e d ,  w h e re as  Hume S t e e l  
(T a b le  7 -6 )  on ly  p a i d  ou t  17 .5  p e r  c e n t  i n  d i v i d e n d s  w h i l s t  r e t a i n i n g  
as  much as  60 .3  p e r  c e n t .  T h e r e f o r e  w h i l e  d i v i d e n d s  w e re  c l e a r l y  
i n f l u e n c e d  by changes  i n  income,  t h i s  e v id e n c e  shows t h a t  a r e l a t i v e l y  
f i x e d  t a r g e t  r a t i o  was n o t  employed.
F u r t h e r  i n v e s t i g a t i o n  r e v e a l e d  t h a t  t h e  d i v i d e n d  r a t e  ( d i v i d e n d s  
as a p e r c e n t a g e  o f  p a i d - u p  c a p i t a l )  e x h i b i t e d  a g r e a t e r  d e g r e e  of
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Table 7-6 
Hume Steel Ltd
retained earnings as % of ;gross earnings, 1923/24- 1938/39
(%)
Dividends Deprecia­tion
Income
tax
Net
savings
Retained
earnings
1923/24 — -13.97 113.97 100.00
1924/25 - 52.05 - 47.95 100.00
1925/26 58.69 19.65 16.06 5.61 25.26
1926/27 10.52 7.50 18.23 63.75 71.25
1927/28 12.74 8.66 19.46 59.14 67.80
1928/29 12.98 11.69 19.82 55.50 67.19
1929/30 35.01 41.20 42.42 -18.63 22.57
1930/31 N. A. N . A. N . A. N. A. N.A.
1931/32 - 66.90 8.08 25.02 91.92
1932/33 - 32.21 18.47 49.32 81.53
1933/34 24.19 29.. 14 20.50 26.17 55.31
1934/35 30.59 37.72 32.97 -1.29 36.43
1935/36 33.00 38.17 14.96 13.87 52.04
1936/37 10.46 11.08 18.83 59.63 70.71
1937/38 12.52 12.88 19.61 54.99 67.87
1938/39 25.76 13.95 30.67 29.62 43.57
1923/24- 17.47 18.32 22.27 41.94 60.261938/39
SOURCE: Table 9-11.
stability (see Table 7'-7). Dividends were declared by Hume Pipe for
fourteen, at least,^ c>f the interwar years . Of these, ten were paid
at rates ranging from only 6 to 8 per cent , with five of these being
8%, and a further two 7.5%. Only on two occasions were rates paid
above 8% (both being 10%) and these occurred during the immediate post
World War I years when the company was attempting to attract further
capital. On the other hand Hume: Steel was committed to the payment of
10 per cent on preference shares before the reconstruction of 1934, 
and 7.5 per cent thereafter, although they did not declare a dividend 
on ordinary shares until 1938/39 (and then only at 2.5 per cent). It 
is interesting to notice that the maximum dividend rate paid by both 
Hume Pipe and Hume Steel declined from 10 per cent in the twenties to 
7.5 per cent in the thirties. As suggested in Chapter 9 the reason
We have no information for 1919/20.
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V
£' OCO!
Net Income/^
1918/9 20/1 22/3 24/5 26/7 28/9 30/1 32/3 34/5 36/7 38/9
FIG. 7-1: Hume Pipe: Net Income (after tax), Dividends,
and Net Savings, 1918/19-1938/39.
Source: Table 9-11.
287
Table 7-7
The Hume enterprises 
Dividend rates, 1918/19-1938/39
Hume
Pipe
Hume
Steel
Preference
Hume
Steel
Ordinary
1918/19 10.0 _ _
1919/20 N. A. - -
1920/21 - - -
1921/22 8.0 - -
1922/23 10.0 - -
1923/24 - - -
1924/25 7.0 - -
1925/26 8.0 10.0 -
1926/27 8.0 10.0 -
1927/28 8.0 10.0 -
1928/29 8.0 10.0 -
1929/30 6.0 10.0 -
1930/31 - - -
1931/32 - - -
1932/33 - - -
1933/34 - 7.5 -
1934/35 4.0 7.5 -
1935/36 5.0 7.5 -
1936/37 6.0 7.5 -
1937/38 7.5 7.5 -
1938/39 7.5 7.5 2.5
SOURCE: Annual Directors’ Reports.
for this appears to have been the secular fall in profit rates over the 
period.
This combined statistical evidence suggests that variation in 
income was not the sole determinant of changes in dividends - a 
dividend rate constraint was also imposed. Figure 7-1 shows that Hume 
Pipe did adjust dividends in accordance with changes in earnings, but 
only within a given range. As earnings increased, so too did dividends 
(and naturally dividend rates) but only until the dividend rate of 
8 per cent in the second half of the twenties and 7.5 per cent in the 
thirties was achieved; after this any increase in profits failed to 
elicit a further increase in dividends, even though the increase 
amounted to as much as 46.4 per cent in the late twenties and 39.9 per 
cent in the thirties. This idea of a maximum dividend rate receives 
some support from a report of Hume Pipe's Chairman of Directors to
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their shareholders in 1930:
In view of the existing financial depression, the 
Directors consider it prudent to conserve the Company’s 
cash resources. They therefore do not recommend the 
maintenance of the dividend at the usual rate.l
Also as profits began to fall (as they did after 1922/23 and 1928/29)
dividends were quickly reduced. Therefore dividends were only
responsive to earnings below those levels at which the maximum dividend
rate was applied. This must be stressed because its implications for
development policy are very important, despite the high overall
correlation between dividends and earnings. Therefore we can not
support Lintner's conclusion that a target dividend/income ratio was
adopted in paying dividends irrespective of the level of earnings.
It is difficult to say on what basis the maximum dividend rate
(8 or 7.5 per cent) was invoked and removed. It may be coincidental,
but each time the dividend rate was increased to its maximum level net
profits were approximately £65,000 - in 1921/22 they were £66,740, in
1924/25 £63,473, and in 1937/38 £65,556. Also on each of these
occasions dividends as a percentage of gross income (no pattern was
displayed by net income) was approximately 50 per cent. It is possible
that the maximum dividend rate was related to either one or both of
these indicators. However, it can be said more positively that the
maximum dividend rate was revoked immediately profits began to fall,
even if the reduced level was considerably above (and the dividend/
income ratio considerably below) that at which the maximum rate was
instituted. For example in 1929/30 the rate was reduced from 8 to 6
per cent even though net earnings fell from only £89,581 to £79,232
(which was well above the 1924/25 level of £63,473). This is evidence
of a very cautious dividend policy, which appears to have been aimed at
maximising the amount of retained income for reinvestment purposes.
This brings us to Lintner's second finding, that development was a
residual determined by well established dividend policies. The
implication of the evidence for Humes presented so far, in contrast to
Lintner's, is that the directors were following a deliberate policy of
minimising the payout to shareholders in order to maximise retained
Hume Pipe Co. (Aust.) Ltd, Directors' Report, year 1929/30 (my 
emphasis).
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income for development purposes. Apart from the early twenties when 
the Hume Pipe directors were still trying to woo the market, it appears 
that they only paid out what was necessary to prevent shareholders 
organising to elect new directors. Any increase in profits above that 
level at which the 8 per cent was invoked was directly earmarked for 
development. In the case of Hume Steel the same tendency is apparent 
and is better documented. Although the directors were committed to the 
payment of a fixed rate on preference shares, they were under less 
pressure to declare a dividend on ordinary shares (which it did not do 
until 1938/39) than Hume Pipe was, because W.R. Hume (who held 85,000 
shares) and Hume Pipe (165,000) were the main ordinary shareholders.
In fact W.R. Hume favoured the development of this company above 
increasing his personal income. As he said on the eve of the company's 
capital conversion (1934):
Always have the ordinary shareholders sacrificed the whole 
of the earnings for the sake and with the intention of 
strengthening the Hume Steel Company. The progress of the 
company and its status today proves our policy to have 
been wise. ^
Also it appears that the directors were able to satisfy the Hume Pipe 
shareholders that although no ordinary dividend was forthcoming from 
Hume Steel:
Very important progress has been made...[and] as Hume Pipe 
Company (Aust.) Limited has a big shareholding in Hume 
Steel Ltd, any success of that company will naturally be 
reflected in the Balance-Sheet of Hume Pipe Company.2
Consequently Clifford was able to say in February 1930:
The Directors have no intention of paying a dividend on the 
ordinary shares at present, their policy being to apply the 
profits earned, over and above the amount of the preference 
dividend, for the purpose of extending the Company's 
business.^
Therefore this system of closer control of Hume Steel enabled the 
directors to reinvest a greater proportion of gross earnings - 60.5 per 
cent as compared with Hume Pipe's 44.4 per cent.
A.N.U., 32/9/1, W.R. Hume/Chairman and Directors, Hume Pipe Company, 
2 October 1934, pp.1-2.
2 Hume Pipe Co. (Aust.) Ltd, Directors' Report, year ended 30 June 
1926.
 ^A.N.U., 32/12/4, Clifford/F.W. Macauley, 12 February 1930, p.l.
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III Public Issues: Shares and Debentures
Nature of share capital
The Hume directors made public issues of shares on ten occasions 
during the thirty years ending in 1940. As can be seen from Table 7-8 
these issues were mainly concentrated in those years prior to World War 
I, during the first half of the twenties, and in the second half of the 
thirties. Of these issues two were made by Hume Bros, three by Hume 
Pipe and five by Hume Steel. Also it can be seen from Tables 7-9 and 
7-10 that this capital was generally called up rather promptly after 
the issue was made and therefore those conditions influencing the 
success of the issue were generally those affecting the call-up 
response.
Table 7-8
Shares issued by Hume enterprises
Company Date SharesNumber Type__________
Hume Bros March 1912 3,000 5 Ordinary
I f I I November 1914 5,000 5 I I
Hume Pipe July 1920 150,000 1 I f
I f I I February 1923 140,000 1 I I
Hume Steel October 1923 50,000 1 10% non-cumulative pref.
f t I t early 1924 2,010 1 * B' " I I  I I
f t I I March 1927 3,660 1 I I  I I I I  I I
I I I I November 1934 38,763 1 7^% fixed cumulative pref.
Hume Pipe June 1938 108,900 1 I f  I f I I  I t
Hume Steel November 1938 50,000 1 t l  1 ! I I  I t
SOURCE: S . j Archives;, op.c:it., and Hume directors' reports.
As little is known regarding the firm's flow of funds prior to 
1919 attention has been focused on the interwar period. However, 
we do know that share capital financed 45.2 per cent of the firm's 
expenditure on long-term assets prior to 1919. For the interwar 
period, this source of capital financed 36.8 per cent of Hume 
enterprises' increase in assets, 41.0 per cent of Hume Pipe's and only 
26.0 per cent of Hume Steel's. Needless to say the contribution of 
share capital varied from period to period, and from company to 
company. During the first half of the twenties Hume Pipe undertook
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fable 7-9
Flow of funds ot Hume Pipe Company (Aust.) Led. 1919/20-1938/39
£
1919/20-
S
1921/22
U
1922/23 
S U
1923/24 
S U
1924/25 
S U
1925/26 
S U
1926/27 
S U
Liabilities
1. Gross retained earnings 02,825
150,000
- 36,657 - - 37,900 55,388 - 10,204 - 27,522 -
2. Share capital - 74,325 - 48,771 - 16,904 - - - - -
3. Bank loans 57,013 - 34,777 > 14,247 - 1,771 23,578 - - 32,075
4. Other loans - 8,562 16,053 - 29,393 - - 35,113 - 6,588 11,919
22,842
-
5. Trade credit 26,093 - - 17,101 - 2,887 3,201 - 2,790 - -
Assets
6. Investment in Australian 
manufacturing fixed
assets - 161,193 - 15,240
(10,284)
3,007 - - 10,934 - 15,664 - 7,229
7. Working capital (total) - (131,570) - (14,946) - (7,455) - - (11,296) - (34,183)
(i) stocks - 56,813 13,318 10,089 5,208 - 7,644 - 182
(il) contracts in pro-
gress - 51,507 19,784 5,616 7,882 - 9,368 - 5,882
(ill) cash - 2,142 - 13,948 595 - 16,157 - - 682 - 2,283
(iv) debts - 21,108 - 29,438 18,824 - - 21,792 - 8,890 - 26,200
8. Other Australian assets - 9,981 - 5,348 - 3,965 - 1,692
4,092
1,275 - 6,770
6,987
-
9. Advances - 2,907 3,422 - 1,070 - - - 6,876 -
10. Investments (external) - 1,718 - 3,750 1,228 - 500 - - - -
11. New Zealand assets (net
of liabilities) - - - 43.957 - 39,416 - 29,846 2.577 - - 2,553
12. Total sources and uses 315.931 315.931 163.559 163.559 108.504 108.504 105.240 105.240 48.068 48.068 76.222 76.222
1927/28 1928/29 1929/30 1930/31 1931/32 1932/33
S U S U S U S U S U S U
Liabilities
1. Gross retained earnings 56,134 - 49,707 - 38,379 - - 1,009 1,358 - 18,592 -
2. Share capital - - - - “ - - -
3. Bank loans - 20,266 - - - - - - “ 11,375 -
4. Other loans - 13,175 205 - - 766 2,499 - 9,476 - - 13,130
5. Trade credit - 20,583 1,350 - 6,337 * - 14,577 3,369 - 6,361 -
Assets
6. Investment in Australian
manufacturing fixed
assets - 6,766 - 17,333 - 39,082 19,715 - 10,492 6,268
7. Working capital (total) (12,798)
4,245
- (16,229) - (19,707) - (65,627) - - (13,914) - (5,929)
(i) stocks
(li) contracts in pro-
“ 601 " 11,764 5,075 8,409 " 4,756
gress 25,862 - 3,006 - - 664 6,874 - 424 - 11,897
(Hi) cash - 43,027 - 10,629 38,771 - 14,600
39,078
- - 26,563 29,849 -
(iv) debts 25,719 - 24,453 - - 6,636 3,816 * 19,125
8. Other Australian assets 123 - 8,039 - - 4,692 2,809 - 3,964 3,878
9. Advances - 570 - 34,921
20,016
8,465 - - 30,758 - 5,494 - 2,798
10. Investments (external)
11. New Zealand assets (net
2,342 * 3,500 16,606 4,616 803 “
of liabilities) - 5.353 - 3.260 - 24.848 - 21.482 7.117 - - 5.128
12. Total sources and uses 112.083 112.083 86.760 86.760 91.952 91.952 87.541 87.541 42.549 42.549 66.980 66.980
1933/34 
S U
1934/35 
S U
1935/36 
S U
1936/37 
S U
1937/38 
S U
1938/39 
S U
Liabilities
1. Gross retained earnings 16,699 - 36,342 - 27,638 - 60,362 - 35,722 - 60,151 -
2. Share capital - - - - - - - - - 108,900 -
3. Bank loans 47,405 - - 58,780 - - 30,946 - 78,953 - - 108,847
4. Other loans - 2,527 - 32 382 - - 148 143 - 4,658 -
5. Trade credit 2,710 - 3,314 - 2,113 - 7,020 - - 2,407 - 4,588
Assets
6. Investment in Australian 
manufactured fixed
assets - 10,064 - 5,137
(7,595)
- 3,606 - ' 25,290 - 36,985 - 11,177
7. Working capital (total) - (15,871) - (4,392) - - (7,355) - (38,013) (19,086) -
(1) stocks - 2,009 2,926 2,814 422 - 11,381 1,333 -
(ii) contracts in pro-
gress - 9,954 - 2,102
465
7,352 - - 14,223 - 9,096 10,915 “
(ill) cash 165 - - - 1,471 1,770 - - 28 - 2,821
(iv) debts - 4,073 - 7,954 - 4,303 5,826 - - 17,508
410
9,659 -
8. Other Australian assets - 7,399 - 1,008 2,338 - - 18;295 - 3,522
9. Advances - 21,655 35,712
433
- - 39,674 - 28,620 - 22,525 52,594 -
10. Investments (external) 146 - - 1,855 - 1,555 - - - - 108,900
11. New Zealand assets (net
of liabilities) - 9.444 - 3.249 4.562 - - 21.325 - 14.478 - 8.355
12. Total sources and uses 67.125 67.125 78.727 78.727 49.054 49.054 107.901 107.901 114.818 114.818 248.210 248.210
S - sources, U ” uses
For notes on construction see Appendix.
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c o n s i d e r a b l e  deve lopm en t  ( s e e  T a b l e  7 -9 )  i n  b o t h  A u s t r a l i a  ( v a l u e d  a t  
£ 324 ,799 )  and New Z e a la n d  (£113 ,219)  which  c o n s t i t u t e d  a heavy demand 
f o r  funds  t h a t  c o u ld  o n l y  be  m et  f rom e x t e r n a l  s o u r c e s .  R e i n v e s t e d  
p r o f i t s  (£136 ,970)  on ly  f i n a n c e d  3 0 .8  p e r  c e n t  o f  t h i s  d e v e lo p m e n t ,  
w i t h  s h a r e  c a p i t a l  ( £290 ,000)  p r o v i d i n g  6 5 .3  p e r  c e n t .  A l so  t h e  
e s t a b l i s h m e n t  o f  a new f i r m  (Hume S t e e l )  i n  1923 r e q u i r e d  a f u r t h e r  
a p p ro a c h  t o  t h e  c a p i t a l  m a r k e t ,  t h i s  t im e  f o r  p r e f e r e n c e  r a t h e r  t h a n  
o r d i n a r y  s h a r e s .  By c o n t r a s t ,  t h e  o t h e r  p e r i o d  of  r a p i d  g r o w th ,  d u r i n g  
t h e  second  h a l f  o f  t h e  t h i r t i e s ,  was f i n a n c e d  m a i n ly  from i n t e r n a l  
s o u r c e s  even  though  t h r e e  a p p r o a c h e s  ( f o r  p r e f e r e n c e  s h a r e s  o n l y )  were  
made t o  t h e  c a p i t a l  m a r k e t .  For  Hume P i p e  s h a r e  c a p i t a l  a c c o u n t e d  f o r  
38 .6  p e r  c e n t  o f  t h e  t o t a l  f u n d s  r a i s e d ,  w h i l e  f o r  Hume S t e e l  ( s e e  
T a b l e  7-10)  i t  o n l y  amounted t o  31 .6  p e r  c e n t .  The employment  o f  t h e s e  
funds  d e s e r v e s  comment. Of t h e  lo n g  t e r m  f i n a n c e  r a i s e d  by Hume P i p e  
(£329,115  from p r o f i t s  and c a p i t a l  m a r k e t )  o n ly  53 p e r  c e n t  was 
i n v e s t e d  i n  t h e  A u s t r a l i a n  and New Z e a la n d  b r a n c h e s ;  t h e  r e m a in d e r  was 
used  t o  p u r c h a s e  a c o n t r o l l i n g  s h a r e  i n  Hume P i p e  (Far  E a s t )  L t d ,  t o  
make l o a n s  t o  i t s  s u b s i d i a r i e s ,  and t o  r e d u c e  i t s  bank  o v e r d r a f t .  T h i s  
c o n c e n t r a t i o n  on f i n a n c i a l  t r a n s a c t i o n s  p r o b a b l y  l i m i t e d  t h e  g rowth  o f  
m a n u f a c t u r i n g  i n  t h i s  p e r i o d .
A pproaches  t o  t h e  c a p i t a l  m arke t
The d e c i s i o n  t o  f l o a t  t h e  new company, Hume P ip e  Co. ( A u s t . )  L t d ,
i n  m i d - 1920 p roved  t o  be  f o r t u n a t e l y  t im e d .  A l th o u g h  t h e  c a p i t a l
m arke t  was e x t r e m e l y  a c t i v e  im m e d i a te l y  a f t e r  t h e  c o n c l u s i o n  of
h o s t i l i t i e s ,  i t  d id  n o t  r em a in  t h i s  way f o r  l o n g .  By t h e  end o f  1920
t h e  p o s t - w a r  boom was b e i n g  s u c ce e d e d  by r e c e s s i o n .  I n  a J . B .  Were
p u b l i c a t i o n ,  P r e f e r e n c e  S h a r e s , o f  A p r i l  1921,  i t  was s t a t e d  t h a t
I n  s e a s o n s  o f  boom, such  a s  we have  e x p e r i e n c e d  l a s t  
y e a r ,  s t o c k  and s h a r e s  went  up f a s t e r  t h a n  b u s i n e s s  
expanded  and p r o f i t s  g rew ,  and we have  now f o r  c l o s e  on 
s i x  months s e e n  s t o c k s  and s h a r e s  go ing  down i n  t h i s  
s e a s o n  o f  d e p r e s s i o n  f a s t e r ,  and f u r t h e r  p r o b a b l y ,  t h a n  
t h e  s lump i n  b u s i n e s s  w i l l  f i n a l l y  j u s t i f y . !
I t  was t h i s  f o r t u n a t e  t i m i n g  t h a t  promoted  t h e  r e p u t a t i o n  o f  C l i f f o r d ,
1 Quoted i n  J . B .  Were and Son, The House o f  Were,  1839 -1954 , p . 1 8 7 .
293
Table 7-10
Flow of funds of Hume Steel Ltd. 1923/24-1938/39 
(£)
1923/24 
S U
1924/25 
S U
1925/26 
. S U
1926/27 
S U
1927/28 
S U
1928/29 
S U
Liabilities
1. Gross retained earnings -1,648 1,414 - 9,014 - 43,112 - 25,696 - 28,809 -
2. Share capital 50,000 2,010 - - - 3,660 - - - - -
3. Unsecured debentures - - - 30,490 - - 27,845 - 2,645
16,770
• -
4. Bank loans 338 - 338 - - 16,770 • - - -
5. Other loans - 7,280
8,060
- 2,525 - - 9,070 - 717 - 8
6. Trade credit 2,004 - 32,998 - - 19,042 5,555 - 2,360
24,370
-
7. Hume Pipe advance 
Assets
8. Investment in Australian 
manufacturing fixed
assets - 5,374 - 14,828
(2,454)
4,978
- 25,532 - 9,150 - 13,772 - 26,247
9. Working capital (total) - (41,709) - - (52,850) (4,835)
574
- (11.237) - - (4,501)
(i) stocks - 2,780 - - 7,030 - - 10,855 - 19,295
(11) contracts in pro-
17,515.gress - 36,634 6,973 - - - 3,961 31,311 - - 4,082
(ill) cash - 2,133 600 - 40 - 1,463
6,759
- - 20,876 18,073 -
(lv) debts - 162 - 5,049 - 28,346 - 11,657 - 803 -
10. Other Australian assets - 3.611 - 736 3,356 - - 3,087 - 700 - 6,576
11. Overseas assets (net of
liabilities) - - - - - - - 170 - 8,249 - 6,158
12. Investments and advances - - - 408 - - - 13 365 - - 12.049
13. Total sources and uses 50.694 50.694 26.337 26.337 78.423 78.423 72.33ft 7? 33ft 74.584 74.584 74.415 74.415
1929/30 
S U
1930/31 
S U
1931/32 
S U
1932/33 
S U
1933/34 
S U
1934/35 
S U
Liabilities
1. Gross retained earnings 1,833 - - 10,932 4,801 - 18,141 - 21,870 7,255 -
2. Share capital - - - - - - - - - 38,763 -
3. Unsecured debentures - - - - - - - - - - -
4. Bank loans 1,425 - - 639 456 - - 1,242 2,376 5,386 -
5. Other loans 9,779 - - 5,603
13,535
233 - - 2,155 4,656 - 377
6. Trade credit - 17,254 - 12,313 - - 2,684
21,035
- 6,758 4,650 -
7. Hume Pipe advance 29,160 - 721 - 29,781 - - 300 - - 17,358
Assets
8. Investment in Australian 
manufacturing fixed
assets - 10,094 - 1,763 - 11,960
(28,026)
- 7,522 - 2,965 - 9,417
9. Working capital (total) (19,087) - (30,554) - - (4,217) - (2,785) - (13,097)
(1) stocks 26,281 - 4,342 - - 25,773 20,300 - - 1,929 8,616
(li) contracts in pro-
gress 2,555 - 11,941 - 5,003 - 15,863 10,321 - - 12,903
(ill) cash 1,902 - - 2 900 - - 212 218 - 5
(iv) debts - 11,651 14,273 - - 8,156 - 8 - 5,825 8,427 -
10. Other Australian assets 3,984 - - 2,476 - 372 - 1,677 - 1,310 3,681 -
11. Overseas assets (net of
liabilities) - 30,025 10,555 - - 6,122 14,901 - - 20,824 - 18,922
12. Investments and advances - 7.895 - 6.881 - 1.104 - 944 - 130 - 564
13. Total sources and uses 76.919 76.919 41.832 41.832 53.487 53.487 53.342 53.342 39.741 39.741 68.162 68.162
1935/36 1936/37 1937/38 1938/39 .
S U S U S U S U
Liabilities
1. Gross retained earnings 9,704 - 59,297 - 38,907 - 44,112 -
2. Share capital - - - - - 50,000 -
3. Unsecured debentures - - - - - - * -
4. Bank loans 7,575 - - 379 6,810 - 890 -
5. Other loans - 3,839 9,318 - 1,050 - 13,263 -
6. Trade credit 4,582 - 529 - 5,647
4,411
- - 6,503
7. Hume Pipe advance 65,474 - - 19,707 - - 48,821
Assets
8. Investment in Australian
manufacturing fixed 
assets . 24,644 20,531 12,743 . 8,931
9. Working capital (total) - (57,665) - (23,798) - (22,132)
10,083
(31,810) -
(1) stocks
(il) contracts in pro-
13,978 4,558 " " 3,243 *
gress - 13,662 - 14,673 - 16,410 20,860 -
(ill) cash - 15 - 637 513 - - 45
(iv) debts - 30,010 - 13,046 3,848 - 7,752
1,358
-
10. Other Australian assets
11. Overseas assets (net of
“ 329 3,239 1,548 “ "
liabilities) 3,100 - - 2,489
5.479
- 4,190 - 59,054
12. Investments and advances - 3.958 - - 19.308 - 18.124
13. Total sources and uses 90.435 90.435 76.941 76.941 62.734 62.734 141.478 141.478
S " sources, U • uses
For notes on construction see Appendix.
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who had o r g a n i s e d  t h e  i s s u e ,  i n  W.R. Hume’s e y e s .  A f t e r  t h i s  s u c c e s s ­
f u l  f l o t a t i o n  W.R. Hume gave C l i f f o r d  c o m p le te  r e s p o n s i b i l i t y  i n  
f i n a n c i a l  m a t t e r s . ^
A l though  t h i s  i s s u e  was s u c c e s s f u l  t h e  newly formed company s t i l l
f a c e d  c o n s i d e r a b l e  f i n a n c i a l  p r o b le m s ;  a s  we w i l l  s e e  i n  t h e  n e x t
s e c t i o n  of  t h i s  c h a p t e r ,  t h e  company’s b a n k e r s  i n s i s t e d  t h a t  t h e i r
o v e r d r a f t  be  s u b s t a n t i a l l y  r e d u c e d .  T h i s  growing  p r e s s u r e  on f u n d s  was
i n c r e a s e d  when W.R. Hume d e c i d e d  t o  e x t e n d  o p e r a t i o n s  a c r o s s  t h e  Tasman
t o  New Z e a la n d  i n  1923.  O r i g i n a l l y  i t  had be e n  p l a n n e d  t o  f l o a t  a
company i n  New Z e a l a n d ,  and t h e n  t o  make a f u r t h e r  i s s u e  o f  Hume P ip e
s h a r e s ,  ’which  would b e  n e c e s s a r y  i n  o r d e r  t o  c a r r y  o u t  t h e  a r r a n g e m e n t
made w i t h  t h e  Bank of  A d e l a i d e ,  t o  r e d u c e  t h e  company 's  o v e r d r a f t  to
2
£75 ,0 00  by t h e  end o f  J a n u a r y ' .  But  C l i f f o r d  e x p r e s s e d  t h e  o p i n i o n  
t h a t  i t  would be  e a s i e r  and more e c o n o m ic a l  t o  i s s u e  140 ,000 Hume P ip e  
s h a r e s  i n  A u s t r a l i a ,  and expand t o  New Zea land  by p u r c h a s i n g  t h e  a s s e t s  
o f  Cement P i p e  Co. L t d ,  M a s t e r t o n .  The d i r e c t o r s  gave t h e i r  a p p r o v a l ,  
and i n  F e b r u a r y  t h e  i s s u e  was made, w i t h  C l i f f o r d  a c t i n g  a s  u n d e r ­
w r i t e r .  However , C l i f f o r d  had l e s s  s u c c e s s  w i t h  t h i s  i s s u e  t h a n  t h e  
p r e v i o u s  one :  o f  t h e  140 ,000 s h a r e s  o f f e r e d ,  o n l y  129 ,640 were  a p p l i e d  
f o r ,  l e a v i n g  him t h e  r e s p o n s i b i l i t y  o f  t a k i n g  up t h e  r e m a in i n g  10 ,360 .
With t h i s  a d d i t i o n a l  c a p i t a l  t h e  company was a b l e  t o  p u r c h a s e  t h e
3
a s s e t s  o f  t h e  Cement P i p e  Co. L td  and t o  r e d u c e  i t s  bank o v e r d r a f t .
T h i s  second  i s s u e  was u n d e r t a k e n  a f t e r  a y e a r  o f  s t e a d y  p r o g r e s s
4
by t h e  c a p i t a l  m ark e t  f rom t h e  r e c e s s i o n  o f  1921. I t  c o i n c i d e d  w i t h  
a p e r i o d  when 'B uye r s  w e re  o p e r a t i n g  f r e e l y  b o t h  on t h e  London S to c k  
Exchange and Melbourne  i n  t h e  e a r l y  months o f  1923' and 'The more 
c h e e r f u l  o u t l o o k  was r e f l e c t e d  i n  a p p r e c i a b l e  a d v a n ce s  i n  many l e a d i n g  
s t o c k s  and i n  d e c l i n i n g  r a t e s  o f  i n t e r e s t ' . ^  The l a c k  of  e n t h u s i a s m  
f o r  Hume P i p e  s h a r e s  was p r o b a b l y  due t o  t h e  f a c t  t h a t  no d i v i d e n d  
payment  was made i n  1 9 2 0 /2 1 ,  and t h a t  i t s  d i v i d e n d  y i e l d  i n  1921/22 was no
A .N .U . ,  3 2 / 1 2 / 7 ,  W.R. H u m e / C l i f f o r d ,  15 March 1934,  p p . 1 - 3 .
 ^ M .H .O . , Hume P i p e  M inu te  Book, 9 J a n u a r y  1923,  p a r . 345.
3
The f i n a l  ag re e m e n t  was r e a c h e d  w i t h  t h i s  company on 16 May 1923.  
See i b i d . ,  p a r . 402.
4
J . B .  Were, o p . c i t . ,  p p . 194-7 .
5 I b i d . , p .197 .
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Table 7-11
A comparison of various yields
Stock
exchange
ordinary
yield
Bond
yields
Overdraft 
rate 
(Bank of 
N.S.W.)
Hume
Pipe
ordinary
yield
Hume
Steel
preference
yield
1910/11 5.5 3.7 6.8 _ -
1911/12 5.9 4.0 6.9 - -
1912/13 6.5 4.4 7.0 - -
1913/14 6.6 4.4 7.0 - -
1914/15 6.8 4.6 7.0 - -
1915/16 7.0 5.0 7.0 - -
1916/17 7.2 5.3 7.0 - -
1917/18 7.1 5.1 7.0 - -
1918/19 7.2 5.3 7.0 10.0 -
1919/20 6.8 5.8 7.0 N. A. -
1920/21 8.0 6.9 7.0 - -
1921/22 7.8 6.6 7.0 8.0 -
1922/23 7.2 5.8 7.0 9.3 -
1923/24 7.2 5.8 7.0 - -
1924/25 7.4 5.8 7.0 8.2 -
1925/26 7.3 N . A. 7.0 9.7 10.0
1926/27 7.0 N. A. 7.0 9.6 9.4
1927/28 7.4 N. A. 7.3 10.0 9.1
1928/29 7.0 5.3 7.3 8.2 7.4
1929/30 7.5 5.8 7.4 7.0 8.6
1930/31 8.5 8.5 7.8 - -
1931/32 6.4 5.1 6.0 - -
1932/33 4.9 4.2 5.5 - -
1933/34 4.7 3.5 5.5 - 8.8
1934/35 4.7 3.4 4.8 5.7 8.0
1935/36 4.8 3.9 4.8 6.0 7.3
1936/37 5.2 4.0 5.1 6.0 7.2
1937/38 6.1 3.7 5.1 7.6 6.8
1938/39 6.5 3.9 5.1 7.9 6.9
SOURCES: (i) Ordinary yield on Sydney stock exchange calculated
from D. McL. Lamberton, Security Prices and Yields, 
1875-1955 (Sydney Stock exchange Research and 
Statistical Bureau).
(ii) Bond yield: up to 1925 calculated from Lamberton; 
1928/29-1938/39 calculated from N.S.W. Statistical 
Register, 1938/39, p.342.
(iii) Overdraft rate, obtained from N.S.W. Statistical 
Register.
(iv) Hume Pipe and Hume Steel dividend yields, calculated 
from dividends in Annual Reports and their respective 
share prices obtained from The Age, on the same basis 
as that used by Lamberton - prices in the last month 
of each quarter.
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higher  than  the waltet averageCcompare column 4 w i t h  1 i n  Ta b le  7 - 1 1 ) .
I n v e s t m e n t  o p p o r t u n i t i e s  w ere  more a t t r a c t i v e  e l s e w h e r e .  Th is
s i t u a t i o n  must  have  i m p r e s s e d  upon t h e  d i r e c t o r s  t h a t  t h e  c a p i t a l
m a r k e t  would  n o t  p r o v i d e  an u n l i m i t e d  s u p p l y  of  f i n a n c e ,  p a r t i c u l a r l y
i f  t h e y  p u r s u e d  a heavy r e i n v e s t m e n t  p o l i c y .
A f u r t h e r  a p p ro a c h  t o  t h e  m ark e t  by Hume P ip e  was n o t  made u n t i l
1 938 /39 ,  when 108,900 £1 7^ p e r  c e n t  c u m u l a t i v e  p r e f e r e n c e  s h a r e s  were
s u c c e s s f u l l y  i s s u e d ,  i n  o r d e r  t o  p u r c h a s e  a c o n t r o l l i n g  s h a r e  of  Hume
P ip e  (F a r  E a s t )  P ty  L t d .  T h i s  r e s t r a i n t  was m a i n ly  s e l f - i m p o s e d  r a t h e r
2
t h a n  b e i n g  e n f o r c e d  by an u n c o o p e r a t i v e  m a r k e t ,  and was due t o  t h e
heavy  l o n g - t e r m  l i a b i l i t i e s  i n c u r r e d  by t h e  l a r g e  s h a r e  i s s u e s  of  t h e
e a r l y  t w e n t i e s .  The p e r c e n t a g e  o f  d i v i d e n d s  t o  p r o f i t s  ( i n  t h e  y e a r
t h a t  t h e  fo rm er  were  d e c l a r e d )  r o s e  s h a r p l y  (as  shown i n  column 1
T a b le  7 -5)  f rom 24 .0  i n  1918/19 to  58 .6  i n  1 9 2 2 /2 3 .^  A l though  d i v i d e n d
r a t e s  w e re  r e d u c e d  a f t e r  1922 /23 ,  i t s  c o s t  d i d  n o t  f a l l  s u b s t a n t i a l l y
u n t i l  a f t e r  1926/27 ( i n  which y e a r  i t  was s t i l l  5 2 . 8 ) ;  and t h e n  on ly
b e c a u s e  o f  t h e  e x t r a o r d i n a r i l y  l a r g e  p r o f i t s  b e i n g  e a r n e d .  Once
d i v i d e n d  payments  had be e n  recommended i n  t h e  t h i r t i e s  t h e  c o s t  b u r d e n
was s l i g h t l y  h i g h e r  t h a n  i t  was i n  t h e  l a s t  few y e a r s  o f  t w e n t i e s ,  b u t
n o t  as  h i g h  as  i n  t h e  e a r l i e r  h a l f  of  t h a t  d e c a d e .  I t  i s  h i g h l y
p r o b a b l e  t h a t  t h i s  heavy d i v i d e n d  b u r d e n  t h a t  p e r s i s t e d  u n t i l  t h e  mid
to  l a t e  t w e n t i e s ,  d i s c o u r a g e d  t h e  d i r e c t o r s  f rom i n c u r r i n g  f u r t h e r
l o n g - t e r m  l i a b i l i t i e s  o f  t h i s  k i n d ,  p a r t i c u l a r l y  as t h e  p r o f i t  r a t e  
4
was f a l l i n g .  With t h e  d e c l i n e  i n  t h e  p r o f i t  r a t e ,  any deve lopment  
b a s e d  on a d d i t i o n a l  s h a r e  c a p i t a l  would have  r e s u l t e d  i n  t h e  growth o f  
d i v i d e n d s  a t  a g r e a t e r  r a t e  t h a n  t h e  r e s u l t i n g  p r o f i t s .  T h e r e f o r e  t h e  
d i v i d e n d  b u r d e n  would have  i n c r e a s e d  even  f u r t h e r  -  a c o s t l y  b a s i s  f o r  
g r o w t h .
In  O c t o b e r  1923 A. J o b s o n  s a i d  o f  Hume P i p e ' s  s h a r e s :  'The  p r o g r e s s  
i n  e a r n i n g  power and i n c r e a s e  i n  d i v i d e n d  s u g g e s t  t h a t  t h e  s h a r e s  may 
be  w e l l  w o r t h  a t t e n t i o n . ' A u s t r a l i a n  I n v e s t m e n t  D i g e s t  V o l . 3 ,  1922, 
p .375 .
2
As we s h a l l  s e e  t h e  m a r k e t  was b u o y a n t  d u r i n g  t h e  second  h a l f  of  t h e  
t w e n t i e s  and a g a i n  d u r i n g  t h e  mid to  l a t e  t h i r t i e s .  A lso  Hume P i p e ' s  
s h a r e s  w e re  q u i t e  w e l l  r e g a r d e d  ( ' a  m o d e r a t e l y  good p r o s p e c t ' ,  Jobson)
3
The v a l u e s  i n  t h i s  t a b l e  r e f e r  t o  t h e  y e a r s  f o r  which d i v i d e n d s  were 
d e c l a r e d  r a t h e r  t h a n  p a i d .
4 T h i s  has  been  d i s c u s s e d  i n  C h a p t e r  9 .
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An example o f  t h e  d i r e c t o r s '  c o n c e r n  r e g a r d i n g  t h e  c o s t  of  making 
d i v i d e n d  payments  o c c u r r e d  i n  September  1923, when t h e  g e n e r a l  manager  
app roa c he d  t h e  Bank of  A d e l a i d e  t o  i n c r e a s e  t h e  company 's  o v e r d r a f t  to  
£110 ,000  f o r  deve lopm en t  p u r p o s e s .  The bank  showed r e l u c t a n c e  and 
s u g g e s t e d  t h a t  f u r t h e r  c a l l s  s h o u l d  be  made on o u t s t a n d i n g  s h a r e s .  
However ,  N e t t l e f o l d
. . . p o i n t e d  ou t  t h a t  i f  t h e  c a l l  w e re  made a t  t h a t  d a t e  
[30 September  1923] t h e  company would be  a t  a d i s a d v a n t a g e  
i f  t h e  p r o p o s a l  t o  pay  an i n t e r i m  d i v i d e n d  a t  31 December n e x t  
was c a r r i e d  o u t ,  as  t h e  company would be  r e q u i r e d  to  pay a 
d i v i d e n d  on t h e  amount o f  t h e  new c a p i t a l  f o r  t h e  f u l l  6 
m on ths .  I t  was t h e r e f o r e  c o n s i d e r e d  d e s i r a b l e  to  p o s t p o n e  t h e  
c a l l  u n t i l  a f t e r  31 D e c e m b e r .1
F u r t h e r  s u p p o r t  f o r  t h i s  c o n c l u s i o n  i s  p r o v i d e d  by a com par i son  of  
y i e l d s  on i n d u s t r i a l  i n v e s t m e n t  ( s e e  T a b le  7 - 1 1 ,  columns 4 and 1 ) .
Hume P i p e ' s  d i v i d e n d  y i e l d  was h i g h e r  t h a n  t h e  a v e r a g e  y i e l d  on 
o r d i n a r y  s h a r e s  d u r i n g  t h e  seco n d  h a l f  of  b o t h  t h e  t w e n t i e s  and 
t h i r t i e s .  C o n s e q u e n t l y ,  t h e y  must  have  b e e n  a more a t t r a c t i v e  i n v e s t ­
ment p r o s p e c t  t h a n  t h e  a v e r a g e  i n  t h o s e  t im e s  when t h e  c a p i t a l  m arke t  
i n  A u s t r a l i a  was v e r y  a c t i v e .  T h e r e f o r e ,  a t  l e a s t  i n  t h e  e a r l y  
t w e n t i e s  and p o s s i b l y  d u r i n g  t h e  m i d - t h i r t i e s , t h e  c o s t  of  pay ing  
d i v i d e n d s  p l a c e d  a s e l f - i m p o s e d  r e s t r i c t i o n  on t h e  company' s  u t i l i s a ­
t i o n  o f  s h a r e  c a p i t a l .
Hume S t e e l ' s  e x p e r i e n c e  i n  t h e  c a p i t a l  m a r k e t  d i f f e r e d  m arked ly
from Hume P i p e ' s .  I n  O c to b e r  1923 Hume S t e e l  L td  was i n c o r p o r a t e d  i n
V i c t o r i a  w i t h  an a u t h o r i s e d  c a p i t a l  of  £ 5 0 0 ,0 0 0 ,  of  which 165,000
o r d i n a r y  s h a r e s  were  t r a n s f e r r e d  t o  t h e  Hume P i p e  Co. ( A u s t . )  L t d ,
85 ,000 o r d i n a r y  s h a r e s  w e re  p l a c e d  i n  t h e  name o f  W.R. Hume, ' i n
2
c o n s i d e r a t i o n  f o r  p l a n t ,  s e r v i c e s  r e n d e r e d  and p a t e n t  r i g h t s ' ,  and
a f u r t h e r  50,000  10 p e r  c e n t  n o n - c u m u l a t i v e  p r e f e r e n c e  s h a r e s  were
3
o f f e r e d  t o ,  and t a k e n  up b y ,  t h e  p u b l i c .  T h i s  i s s u e  was more s u c c e s s ­
f u l  t h a n  t h e  one f l o a t e d  by Hume P i p e  i n  F e b r u a r y  o f  t h e  same y e a r  
( a l t h o u g h  i t  was on ly  o n e - t h i r d  o f  i t s  v a l u e  and h a d ,  a t  f a c e  v a l u e ,  
g r e a t e r  s e c u r i t y ) , much t o  t h e  r e l i e f  o f  t h e  d i r e c t o r s  as  c o n d i t i o n s  on
 ^ M.H.O. ,  Hume P i p e  M in u te  Book, 18 Sep tember  1923,  p a r . 461.
2
A . N .U . , 3 2 / 1 2 / 1 .  A s t a t e m e n t  r e g a r d i n g  t h e  f o r m a t i o n  o f  S t e e l  P i p e  
and L i n i n g  Co. (Humes) L t d ,  and Hume S t e e l  L t d ,  d a t e d  December 1930.
3
I t  i s  i m p o r t a n t  t o  r e a l i s e  t h a t  t h e  s o - c a l l e d  ' p r e f e r e n c e '  s h a r e ­
h o l d e r s  had no c l a i m  on t h e  company 's  c a p i t a l  -  a f a c t  which  l e d  to  
d i f f i c u l t i e s  i n  r a i s i n g  f u r t h e r  f i n a n c e .
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the capital market had been steadily deteriorating as the year 
progressed.^
The initial capital raised was soon found to be insufficient in
view of the development opportunities of which W.R. Hume wished to take
advantage. This was expressed at the first shareholders’ meeting in
December 1924, where it was lamented that the existing shareholders had
not responded to the suggestion that they subscribe to another 50,000
10 per cent ’B ’ preference shares. As only 2,010 of these shares were
taken up when reoffered in the following year, the directors felt the
2need to examine alternative methods of raising the required finance.
As an entry in the Hume Steel Minute Book for May 1925 records, 'The
managing director [W.R. Hume] stated that he considered it a matter of
extreme importance that further capital should be obtained to develop
3the company's business in Victoria and other Australian States'.
Following this proposal the directors authorised W.R. Hume and the
chairman to confer on how best to raise this finance. Their efforts
were not entirely successful, as in February 1926 J.A. Cussen had to
admit that 'The company's progress has been hampered in the past due
to the lack of capital which has prevented the company from undertaking4a sufficient volume of work to pay overhead expenses and dividends'. 
However, in order to take advantage of the promising contract at Cape 
Thevenard, which it was thought would 'bring the company into the 
position of a regular dividend payer',^  the directors were determined 
to raise more capital. The minute book records that in November 1925, 
W.R. Hume, who anticipated that £50,000 would be required to undertake 
the Thevenard contract, had approached the Bank of Adelaide to 
determine if they would grant the required overdraft, 'But Mr Young 
[Superintendant of the Bank of Adelaide] had not been prepared to 
definitely commit himself on the matter'. Two months later the
See J.B. Were, op.cit., pp.200-3.
2 When the remaining 47,990 shares were again offered to the Hume Steel 
shareholders in March 1927, only a further 3,660 were taken up.
3 M.H.O., Hume Steel Minute Book, 5 May 1925, par.52.
4 A.N.U. , 32/12/1, Cussen/McLachlan, 25 February 1926, p.2.
5 Ibid.
£
M.H.O., Hume Steel Minute Book, 24 November 1925, par.63.
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harassed bank superintendant was only prepared to grant an overdraft of
£25,000, and this only with the guarantee of Hume Pipe. This was not
acceptable to W.R. Hume as it would have meant a reduction in the
borrowing power of Hume Pipe, which as we have seen was also finding it
difficult to raise sufficient finance. Clifford felt that the only
available alternative was to issue bonds,
...as an issue of shares would not be favourably received [as] 
the shareholders, as a whole, were very disappointed at the 
non-receipt of a dividend and the absence of any prospect of a 
dividend being held out in the Directors’ last report.!
In view of this, the directors decided that Clifford should underwrite
a bond issue, which offered a rate of 8 per cent on capital, plus 10
per cent of the profit made on the Thevenard contract. £30,490 was
raised in this unusual manner. Commenting on this technique of raising
finance, A. Jobson said:
This debenture issue is a novel method of temporary company 
finance. As the debentures are not in any way secured or 
charged upon any of the company's assets they virtually 
rank as deposits...2
A novel method it might have been, but it was also costly. The deben­
ture holders realised a rate of return per annum of 13.84 per cent. 
However, in spite of this costly attempt to avoid reducing Hume Pipes 
access to bank funds, Hume Steel was forced to increase its bank over­
draft by £16,770 in order to repurchase part of this bond issue. This 
loan was guaranteed by Hume Pipe and contributed to the difficulty 
which that firm was experiencing in raising the required amount of 
capital.
The poor performance of Hume Steel in raising finance from the
market is highlighted by the favourable financial conditions that
prevailed in Australia during the mid to late twenties. Over the
period 1924 to 1928 large amounts of new capital were raised from the
3public by State and private concerns, particularly in 1925 and 1928. 
Activity on the stock exchange increased rapidly, resulting in Hume 
Pipe's share prices rising from 15 shillings in December 1925 to 
£1.0.6 at the end of 1928; and in one year, 1925, the turnover of its 
shares was valued at £6,805. Yet, in spite of the performance of the
1 Ibid.
2 Investment Digest of Australia and New Zealand (formerly called 
Australian Investment Digest) Vol.7, 1926, p.195.
 ^J.B. Were, op.cit., pp.209-75, particularly pp.209 and 245.
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p a r e n t  company, Hume S t e e l  r em a ined  e x t r e m e l y  u n p o p u l a r .
Th is  p rob lem  was overcome t e m p o r a r i l y ,  a s  we s h a l l  s e e ,  by
o b t a i n i n g  l o a n s  from Hume P i p e  d u r i n g  t h e  l a t e  t w e n t i e s .  However , w i t h
r e c o v e r y  from d e p r e s s i o n ,  b o t h  companies  made p l a n s  f o r  e x p a n s i o n  which
co u ld  on ly  be a c h i e v e d  i f  Hume S t e e l  was a b l e  t o  r a i s e  i t s  own f i n a n c e .
C l i f f o r d  a t t e m p t e d  t o  p o i n t  t h i s  o u t  t o  t h e  o t h e r  d i r e c t o r s  a t  a b o a rd
m ee t in g  on 13 November 1933. At t h i s  m e e t in g  he  o u t l i n e d  t h e  c a u s e s ,
as  he  saw them, o f  Hume S t e e l ’ s p r e v i o u s  f a i l u r e  i n  t h e  c a p i t a l  m a r k e t .
The heavy  i n d e b t e d n e s s  o f  t h e  company made i t  i m p o s s i b l e  
to  even c o n s i d e r  t h e  payment  o f  a d i v i d e n d  i n  c a s h ,  and 
t h a t  p o s i t i o n  i s  due t o  t h e  f a c t  t h a t  t h e  company was 
c o n s i d e r a b l y  u n d e r c a p i t a l i s e d .  At one t im e  t h e  ’A’ and 
’B’ p r e f e r e n c e  s h a r e s  s t o o d  a t  a c o n s i d e r a b l e  premium, 
and w h i l s t  i t  would  h a v e  be e n  p o s s i b l e  t o  o b t a i n  f u r t h e r  
c a p i t a l  a t  t h a t  d a t e ,  no s t e p s  w e re  t a k e n  towards  t h a t  
end ,  m a i n ly  i n  t h e  i n t e r e s t s  o f  t h e  o r d i n a r y  s h a r e h o l d e r s ,  
and,  owing to  t h e  f a c t  t h a t  Hume P i p e  Co. ( A u s t . )  L td  had 
funds  a v a i l a b l e  f o r  l o a n  t o  t h e  company a t  a p r o f i t a b l e  
r a t e  o f  i n t e r e s t . ^
T h i s  i s  t h e  f i r s t  t im e  t h a t  t h e  c a p i t a l  s t r u c t u r e  of  Hume S t e e l  was
m en t ioned  as l i m i t i n g  t h e i r  a b i l i t y  t o  r a i s e  c a p i t a l .  C l i f f o r d
e x p r e s s e d  h i s  c o n c e r n ,  r e g a r d i n g  t h e  company’ s c a p i t a l  s t r u c t u r e ,  more
f u l l y  i n  a l e t t e r  t o  McLachlan on t h e  7 December 1933.
I t  must  be  r e a l i s e d  t h a t  we a r e  d e l i b e r a t e l y  t r a d i n g  w i t h  
u n d e r c a p i t a l i s e d  c o n d i t i o n s ,  as we c o u ld  have  go t  more 
c a p i t a l  by i s s u i n g  more s h a r e s  when t h e  p r e f e r e n c e  s h a r e s  
were  w o r t h  2 7 / - .
At t h e  p r e s e n t  r a t e  of  p r o f i t s ,  i t  w i l l  t a k e  from e i g h t  
t o  t e n  y e a r s  b e f o r e  we can  pay o f f  t h e  amount  due t o  t h e  
Hume P i p e  Company.2
C l i f f o r d ’ s c o n c e r n  w i t h  t h e  c a p i t a l  s t r u c t u r e  of Hume S t e e l  was
b r o u g h t  home t o  t h e  o t h e r  d i r e c t o r s  when t h e  m ark e t  b e g a n  t o  expand
a g a i n  i n  t h e  m i d - t h i r t i e s . To e x p l o i t  t h i s  s i t u a t i o n ,  a d d i t i o n a l
c a p i t a l  was r e q u i r e d ,  b u t  n e i t h e r  t h e  c a p i t a l  m arke t  no r  t h e  banks
were  w i l l i n g  t o  make funds  a v a i l a b l e .  T h i s  i s  i l l u s t r a t e d  by t h e
com ple te  f a i l u r e  o f  t h e i r  s econd  a t t e m p t  t o  i s s u e  more p r e f e r e n c e  
3
s h a r e s .  As C l i f f o r d  s a i d  t o  W.R. Hume, ’Under  p r e s e n t  c o n d i t i o n s  
[ r e f e r r i n g  t o  t h e  company' s  c a p i t a l  s t r u c t u r e ]  Hume S t e e l  i s  a most
A .N .U . ,  3 2 / 1 2 / 6 ,  copy o f  Hume S t e e l  M i n u t e s ,  24 November 1933,  p . l .
2 I b i d .
3 A .N .U . ,  3 2 / 1 2 / 7 ,  C l i f f o r d / W . R .  Hume, March 1934, p . 3 .
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unattractive proposition either to the banks or the public'.'*' He went
on to explain that the capital backing for Hume Steel preference shares
was approximately 8 shillings for every 20 shillings of preference
shareholders' money, whereas in the case of Hume Pipe even the ordinary
shareholders had their 20 shillings shares backed by 24 shillings of
2assets. In other words, ordinary shareholders in the Hume Pipe Company
had more than three times the security behind them than preference
shareholders in Hume Steel. Clifford felt that in order for preference
shares to be attractive they should have ’at least three pounds' worth
3of assets for every pound of preference capital'. To make matters
worse, the preference shareholders had no voting power and practically
no security of capital; even their dividend was dependent upon the
decision of the ordinary shareholders. In Clifford's words
Brokers claim that Hume Steel was floated by the ordinary 
shareholders for the ordinary shareholders [Hume Pipe 
and W.R. Hume were the sole ordinary shareholders] and 
that we got the preference capital because we did not 
issue a prospectus, and because the investors did not 
know the facts.1^
To emphasise his point, Clifford claimed that
Jobson remarked to me: 'You have run Hume Steel into 
debt to the tune of an amount considerably in excess 
of its paid capital. You could now foreclose and give 
the preference shareholders nothing or, at best, the 
preference shareholders would receive 3/4d, and the 
ordinary shareholders 16/8d of the assets
Clifford's proposal was that Hume Steel's financial structure 
should be reconstructed in order to give a capital preference to the 
'preference' shareholders. This would then attract the required amount 
of preference capital. In this matter he had the backing of the other 
directors, and as he put it to W.R. Hume, 'The process is simple and 
you have only to add your agreement'.^
Ibid., p.4.
3 Ibid., pp . 1-2.
3 Ibid.
 ^Ibid. , p . 3 .
5 Ibid.
 ^A.N.U., 32/12/7, McLachlan/Clifford, 11 June 1934. 
3 Ibid., Clifford/W.R. Hume, March 1934, p.4.
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Hume eventually gave his approval and on 24 October 1934 the
reorganisation was announced to the shareholders. The ’preference'
shares which had formerly been non-cumulative, non-preference, paying a
dividend of 10 per cent, were made 7^ per cent cumulative, with a first
mortgage over all the assets of the company. The effect of this
reconstruction was immediate; between 22 and 24 October Hume Steel
preference shares rose from 13/6 to 19/-, and by the 29th were at par.
Pleased with his success, Clifford wrote to the Sydney manager:
My reconstruction scheme has had a great effect on the 
Hume Steel market, and the shares had an amazing and 
spectacular rise to 20/-. I have been advocating this 
scheme for quite a while, but the 'Old Man' [W.R. Hume] 
was rather loath to make 'a snap decision' under the 
minimum period of twelve months. The results have ^
justified my claims and are even better than I anticipated.
Exuberant and immodest though his claims may have been, they were
essentially correct. As shown on a number of occasions, Clifford went
on record as being concerned with the capital structure of Hume Steel.
Perhaps he could afford to be so outspoken because, as he claimed, he
had nothing to do with drawing up the original Hume Steel balance 
2sheet. Also, W.R. Hume's part in this proposal had been characterised
by indecision. That he recognised the problem of raising capital, and
that he had complete faith in the ability of Clifford in financial
matters is clear from his epistle dated 15 March 1934.
The amount of capital that was required to bring those 
[concrete pipe] inventions into universal use was the 
matter of £500,000, which you succeeded in raising, 
enabling the company to exploit its inventions.
At a later period the manufacture of steel pipes by the 
company became a necessity. With nothing else but a 
few embryonic ideas and experiments, you succeeded in 
raising £50,000, which gave birth to the Hume Steel 
Company... and now it is operating with practically 
£100,000 of borrowed capital to enable it to keep pace 
with the contracts and expansion....
Knowing your capabilities, I think it is quite within 
your power to raise any capital required to put our­
selves into a position of prominence and security.^
Ibid., Clifford/W.L. Reilly, 29 October 1934.
2 A.N.U., 32/12/7, Clifford/W.R. Hume, March 1934, p.l. 
2 Ibid., W.R. Hume/Clifford, 15 March 1934, pp.1-3.
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However, the prospect of reconstructing - of changing what had in 
the past proven to be a successful vehicle for his ambition - seemed 
further than he was confident of going. Over seven months elapsed 
between the time Clifford disclosed his reconstruction scheme to Hume, 
and the time at which it was finally announced to the shareholders.^-
In view of the company’s pre-reconstruction reputation with share­
holders, the fact that it had not paid a dividend in three years, and 
the unsteady state of the capital market, its performance in raising 
38,763 £1 preference shares in November 1934 was extremely creditable. 
Hume Steel must have been amongst the first companies to successfully 
approach the capital market after the depression, as a perusal of 
J.B. Were's Weekly Letter for 1934 will indicate:
[A] growing confidence...had developed amongst investors...
[and] a number of companies had sufficient confidence to 
make bonus issues of shares. Even more encouraging was the 
announcement of new issues of capital by established 
companies and the formation of new companies....^
By early 1935 all sections of the market were showing definite signs of
recovery, with new issues becoming increasingly frequent, so that at
the close of the year, ’investors were once more taking an eager
3interest in the market’. This activity continued to increase to such
an extent that in 1935/36 new share issues for Australian companies
4totalled £7m. and in the following year reached £8m. However, by the
end of 1937, dealings on the stock exchange had become more hesitant, 
with attention turning more consistently to fixed interest stocks.
This caution was evident throughout 1938 and into the first half of 
1939.
It would seem that this was not an isolated instance. In the 
following year Cussen, in a letter to Walter’s halfbrother, noted with 
exasperation the same personality defect: 'I think Mr W.R. Hume delayed 
sending the extra welding plant until it was definitely shown that it 
would be required to meet the output of the machine... You must 
remember that W.R. Hume does not make up his mind quickly. His view 
appears to be that if you give the matter time, the problem often 
solves itself.’ See A.N.U.,32, Perth L.B., ’Plant’, Cussen/E.S. Hume, 
15 July 1935 (my emphasis). Caution probably developed with old age; 
he had a lot to lose and no time to rebuild it.
2 J.B. Were, op.cit., pp.311-12.
 ^ Ibid., p.319.4 Ibid., p.341. Quoted from the June issue of J.B. Were's Selected 
Australian Investments.
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I n  s p i t e  of  t h e  e x t r a  c a p i t a l  r a i s e d  i n  O c to b e r  1934, Hume S t e e l ' s  
i n d e b t e d n e s s  t o  Hume P i p e ,  as we s h a l l  s e e ,  i n c r e a s e d  r a p i d l y  a f t e r  
1935. T h i s  was p a r t l y  due t o  t h e  s h o r t - t e r m  c o n t r a c t  n a t u r e  of 
p r o d u c t i o n  i n  t h i s  p e r i o d  wh ich  c o u ld  be  f i n a n c e d  more e c o n o m i c a l ly  
( a v o i d i n g  l o n g - t e r m  l i a b i l i t i e s )  f rom l o a n s ,  and p a r t l y  t o  Hume S t e e l ' s  
c o n t i n u e d  u n p o p u l a r i t y  w i t h  t h e  p u b l i c ,  d e s p i t e  i t s  r e c o n s t r u c t i o n .  I t  
i s  d o u b t f u l  t h a t  s u f f i c i e n t  c a p i t a l  c o u ld  have  b e e n  o b t a i n e d  from t h e  
p u b l i c  by  an i s s u e  o f  p r e f e r e n c e  s h a r e s  even  th o u g h ,  as  we have  s e e n ,  
t h e  m a r k e t  was b u o y a n t  and they  w ere  p a y in g  a r e g u l a r  d i v i d e n d  of  
7^ p e r  c e n t  on p r e f e r e n c e  c a p i t a l .  As C l i f f o r d  s t a t e d  e a r l i e r  i n  t h e  
same y e a r ,  'Hume S t e e l  L td  and Hume P i p e  (F a r  E a s t )  L td  ha v e  n o t  
s u f f i c i e n t  a s s e t s  on w h ich  t o  bo r row h a l f  t h e  above amounts  f rom a 
b a n k ' . ^  A l th o u g h  t h e  c a p i t a l  s t r u c t u r e  had  b e e n  improved  ( r e s u l t i n g  i n  
s h a r e s  b e i n g  q u o te d  a t  p a r  d u r i n g  t h e  seco n d  h a l f  o f  t h e  t h i r t i e s ) , 
t h e r e  was s t i l l  some p u b l i c  s u s p i c i o n  r e g a r d i n g  t h e  s e c u r i t y  of  
p r e f e r e n c e  s h a r e s .  Even so  t h e  e x t e n t  o f  t h e  e x p a n s i o n  d e s i r e d  by 
W.R. Hume was n o t  p o s s i b l e  f o r  a company w i t h  a s s e t s  o f  t h e  s i z e  of  
Hume S t e e l ' s .
Conce rn  o v e r  i n c r e a s i n g  i n d e b t e d n e s s  by t h e  d i r e c t o r s  was one
t h i n g ,  and W.R. Hume's d e s i r e  t o  de v e lo p  h i s  companies  was a n o t h e r .
By F e b r u a r y  1937 Hume P i p e ' s  advance  t o  Hume S t e e l  s t o o d  a t  £1 2 2 ,6 8 2 ,
c o n s i d e r a b l y  h i g h e r  t h a n  t h a t  o f  a y e a r  p r e v i o u s l y  when McLachlan had
e x p r e s s e d  h i s  c o n c e r n .  At t h e  same t i m e ,  Hume S t e e l  h e l d  a bank l o a n
of  £ 1 4 ,6 6 3 ,  g u a r a n t e e d  by Hume P i p e  and was u s i n g  a f u r t h e r  £7 ,880
2
bor row ed  from members o f  s t a f f .  Even by Ju n e  o f  t h a t  y e a r  t h i s
i n d e b t e d n e s s  t o  Hume P i p e  had  o n ly  b e e n  r e d u c e d  t o  £ 9 1 ,7 0 6 .  The
i n a b i l i t y  t o  r e d u c e  t h i s  l o a n  s i g n i f i c a n t l y  l e d  t h e  d i r e c t o r s  t o
3
d i s c u s s  i n c r e a s i n g  t h e  company 's  p r e f e r e n c e  c a p i t a l .  C l i f f o r d  wanted
Hume S t e e l  t o  f l o a t  150 ,000 7% p e r  c e n t  c u m u l a t i v e  p r e f e r e n c e  s h a r e s
on t h e  London c a p i t a l  m ark e t  t o  f i n a n c e  a c t i v i t i e s  b o t h  i n  A u s t r a l i a
and o v e r s e a s .  By Augus t  1937, t h e  d i r e c t o r s  w ere  making e n q u i r i e s
4
a lo n g  t h e s e  l i n e s .  But  i n  O c to b e r  C l i f f o r d ,  who was i n  London
 ^ A . N . U . , 3 2 / 1 2 / 1 0 ,  C l i f f o r d / S i r  W i l l i a m  Glasgow, 5 F e b r u a r y  1936, p . 2 .  
2
M .H .O . , Hume P i p e  M inu te  Book, 8 F e b r u a r y  1937,  p a r . 1074.
3
A . N . U . , 3 2 / 1 2 / 1 0 ,  s e e  l e t t e r s  b e tw een  Hume, C l i f f o r d  and Cussen ,  
J u n e - J u l y  1937.
^ I b i d . ,  C u s s e n / C l i f f o r d ,  24 Augus t  1937.
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a t t e m p t i n g  t o  form a company t h a t  would  t e n d e r  f o r  c o n t r a c t s  t h r o u g h o u t
t h e  w o r l d ,  r e p o r t e d  a slump i n  t h e  London and New York s t o c k
e x c h a n g e s . ^  Even by May of  t h e  f o l l o w i n g  y e a r  t h e  m arke t  was no t
2
b u o y a n t  enough t o  s u p p o r t  a Hume S t e e l  i s s u e .  However ,  t h e  i n c r e a s i n g  
i n d e b t e d n e s s  o f  Hume S t e e l  c l i n c h e d  t h e  m a t t e r ;  by J u l y  1938 i t  was ' i n
3
t h e  n e ig h b o u r h o o d  of  £ 1 5 0 , 0 0 0 ' .  C o n s e q u e n t ly  t h e  d i r e c t o r s  abandoned
t h e i r  e a r l i e r  i d e a  o f  w a i t i n g  f o r  an  improvement  i n  t h e  o v e r s e a s  s t o c k
e x c h a n g e ,  and i n s t e a d  d e c i d e d  t o  t a k e  s t e p s  t o  i s s u e  a f u r t h e r  50,000
r e s e r v e  p r e f e r e n c e  s h a r e s  t o  t h e  A u s t r a l i a n  p u b l i c .
A c c o r d i n g l y  Cussen  a p p roa c he d  J . B .  Were and Son f o r  a d v i c e
r e g a r d i n g  t h e  p r o p o se d  i s s u e .  These  f i n a n c i a l  e x p e r t s  s u g g e s t e d  t h a t
i n  o r d e r  t o  improve t h e  a t t r a c t i v e n e s s  of  Hume S t e e l  s h a r e s ,  two
a d d i t i o n a l  d i r e c t o r s ,  who w ere  n o t  on t h e  Hume P ip e  Company Board,
s h o u l d  be  a p p o i n t e d ,  and t h a t  an ' e q u a l i s a t i o n  o f  d i v i d e n d s  r e s e r v e ' ,
t h a t  c o u ld  no t  b e  used  t o  pay o r d i n a r y  d i v i d e n d s ,  s h o u ld  be 
4
e s t a b l i s h e d .  The fo rm e r  change  would  ha v e  e s t a b l i s h e d  t h e  i m p r e s s i o n  
t h a t  Hume S t e e l  had  some sem blance  o f  autonomy,  and t h e  second  would 
h a v e  g i v e n  i n c r e a s e d  s e c u r i t y  t o  p r e f e r e n c e  s h a r e h o l d e r s .  D e s p i t e  t h e  
1934 r e c o n s t r u c t i o n ,  t h e  i d e a  t h a t  Hume S t e e l  had  be e n  e s t a b l i s h e d  by_ 
o r d i n a r y  s h a r e h o l d e r s  (namely Hume P i p e )  f o r  o r d i n a r y  s h a r e h o l d e r s  had 
y e t  t o  be  e l i m i n a t e d .
The d i r e c t o r s  hoped t h a t  t h e  e s t a b l i s h m e n t  of  an e q u a l i s a t i o n  
r e s e r v e  o f  £ 5 0 ,0 0 0 ,  t o g e t h e r  w i t h  t h e  a c h ie ve m e n t  of a good Hume S t e e l  
p r o f i t  f o r  t h e  y e a r  end in g  September  1938,  would b e  s u f f i c i e n t  to  
e n s u r e  a c o m p le te  s u b s c r i p t i o n . ^  They had  no i n t e n t i o n  of  a p p o i n t i n g  
two o u t s i d e  d i r e c t o r s .  On t h e  b a s i s  o f  t h i s  e x p e c t a t i o n  i t  was 
d e c i d e d  t o  announce ,  a t  t h e  a n n u a l  s h a r e h o l d e r s '  m e e t i n g ,  an i s s u e  of  
50 ,000  7^  p e r  c e n t  c u m u l a t i v e  p r e f e r e n c e  s h a r e s ,  t o  b e  u n d e r w r i t t e n  by 
t h e  Hume P ip e  Company. The s h a r e s  were  t o  b e  o f f e r e d  f i r s t  t o  Hume 
S t e e l  s h a r e h o l d e r s ,  t h e n  t o  t h e  s h a r e h o l d e r s  o f  t h e  Hume P i p e  Company, 
and f i n a l l y  t o  t h e  p u b l i c .  However ,  t h e  i s s u e  was o v e r s u b s c r i b e d  by
I b i d . ,  C l i f f o r d / C u s s e n ,  21 O c to b e r  1937.
^ I b i d . ,  C l i f f o r d / C u s s e n , 18 May 1938, p . 3 .
 ^ A . N . U . , 3 2 / 1 2 / 1 1 ,  C u s s e n / C l i f f o r d , 28 J u l y  1938, p . 2 .  
4 I b i d . ,  C u s s e n / C l i f f o r d , 26 Augus t  1938.
^ lb  i d .
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t h e  Hume S t e e l  s h a r e h o l d e r s  t o  t h e  e x t e n t  o f  15,000 s h a r e s ,  T h e i r  
e x p e c t a t i o n  had b e e n  f u l l y  j u s t i f i e d .
T h e r e f o r e  i n  c o n t r a s t  t o  t h e  p a r e n t  company Hume S t e e l  was n o t  a b l e  
to  r a i s e  i t s  c a p i t a l  r e q u i r e m e n t s  f rom t h e  p u b l i c ,  due t o  i t s  f i n a n c i a l  
s t r u c t u r e  (which was h e a v i l y  u n d e r c a p i t a l i s e d )  and i t s  obv ious  
s u b s i d i a r y  r e l a t i o n s h i p  t o  Hume P i p e .  W hil e  t h e  c o s t  o f  r a i s i n g  
a d d i t i o n a l  s h a r e  c a p i t a l  was a c o n s t r a i n t  ( s e l f  imposed)  on Hume P i p e ’s 
a p p ro a c h  t o  t h e  m a r k e t ,  t h i s  was n o t  t h e  c a s e  w i t h  i t s  s u b s i d i a r y .  Hume 
S t e e l ’ s d i v i d e n d  c o s t s  (compare t h e  f i r s t  columns i n  T a b le s  7-5  and 7-6)  
w ere  low r e l a t i v e  t o  Hume P i p e ' s ,  i n  p a r t  r e f l e c t i n g  t h e  f o r m e r ' s  
c o m p a r a t i v e  r e j e c t i o n  by t h e  p u b l i c .
IV Bank O v e r d r a f t s
I n  a n a l y s i n g  t h e  f low o f  funds  f o r  Hume e n t e r p r i s e s  o v e r  a p e r i o d  
o f  f i v e  or  more y e a r s ,  i t  was d i s c o v e r e d  t h a t  r e i n v e s t e d  p r o f i t s  and 
p u b l i c  i s s u e s  a c c o u n t e d  f o r  a lm o s t  t h e  e n t i r e  i n c r e a s e  i n  ( l o n g - t e r m )  
a s s e t s .  However ,  i t  ha s  a l r e a d y  be e n  n o te d  t h a t  i n  t h e  c a s e  o f  Hume 
S t e e l ,  l o a n s  from Hume P i p e  a c c o u n t e d  f o r  8 . 5  p e r  c e n t  of  t h e  fo rm er  
company’s g rowth .  These  l o a n s  t o  Hume S t e e l  w e re  m a in ly  f i n a n c e d  by 
Hume P i p e  from bank  o v e r d r a f t s .  To a c e r t a i n  e x t e n t  Hume P i p e  was u s i n g  
s h o r t - t e r m  funds  t o  l e n d  on a l o n g - t e r m  b a s i s  t o  i t s  s u b s i d i a r i e s .  Yet 
t h i s  was n o t  t h e  s o l e  u s e  of  bank  o v e r d r a f t s ;  t h e y  were  u t i l i s e d  by Hume 
P i p e  f o r  a m u l t i t u d e  o f  p u r p o s e s ,  t o  pay d i v i d e n d s ,  and t o  p u r c h a s e  
m a t e r i a l s ,  l a b o u r ,  and c a p i t a l  equ ipm en t .  I n  o t h e r  words bank  loans  
w ere  n e c e s s a r y  t o  f a c i l i t a t e  b o t h  t h e  e ve ryday  o p e r a t i o n s  o f  t h e  f i r m  
and i t s  g rowth  when o t h e r  a s s e t s  were  n o t  a v a i l a b l e  i n  a r e a d i l y  
c o n v e r t i b l e  form.
Although  t h e  f i r s t  s h a r e  i s s u e  o f  t h e  newly formed company had been  
c o m p l e t e l y  s u c c e s s f u l ,  Hume P i p e  s t i l l  f a c e d  c o n s i d e r a b l e  f i n a n c i a l  
p r o b le m s .  On 3 O c to b e r  1922 t h e  s e c r e t a r y  s t a t e d ,  a t  a b o a rd  m e e t i n g ,  
t h a t  ' . . . t h e  company' s  p r e s e n t  l i m i t  w i t h  t h e  Bank of  A d e l a i d e  was 
£ 1 0 3 ,8 0 0 ,  and t h a t  an u n d e r t a k i n g  had b e e n  g i v e n  t o  r e d u c e  same t o  
£75 ,000  by t h e  end o f  December nex t ' . ' * '  T h i s  p r e s e n t e d  t h e  d i r e c t o r s  
w i t h  q u i t e  a p ro b le m ,  as  t h e i r  t o t a l  bank  o v e r d r a f t  and d e p o s i t  a t  c a l l
M.H.O. ,  Hume P i p e  M inu te  Book, 1922-23 ,  3 O c t o b e r  1922, p a r . 337.
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f rom t h e  S i n g a p o r e  company amounted t o  £ 1 0 4 ,7 5 9 ,  w h i l e  e x p e c t e d  
e x p a n s i o n  was v a l u e d  a t  a f u r t h e r  £ 7 0 ,0 0 0 .  I n  t h i s  s i t u a t i o n  an 
e x p a n s i o n  o f  t h e  o v e r d r a f t  l i m i t  was r e q u i r e d ,  r a t h e r  t h a n  t h e  
c o n t r a c t i o n  b e i n g  imposed by t h e i r  b a n k e r s .  T h e r e f o r e  t h e  g e n e r a l  
m ana ge r ,  T .S .  N e t t l e f o l d ,  was i n s t r u c t e d  by  t h e  Board to  a p p ro a c h  t h e  
Union Bank i n  o r d e r  t o  o b t a i n  an o v e r d r a f t  s u f f i c i e n t  to  meet  t h e  
company' s  r e q u i r e m e n t s .
The p r e s s u r e  imposed  by t h e  Bank o f  A d e l a i d e  was n o t  d i r e c t e d
s o l e l y  a t  t h e  Hume P i p e  Company. As can  b e  s e e n  from T a b le  7 - 1 2 ,  i n
t h e  y e a r  e nd ing  March 1922 t h i s  bank  r e d u c e d  t o t a l  advances  by
£698 ,319 .  I n  e x p l a i n i n g  t h i s  t h e  c ha i rm an  s t a t e d ,  a t  a m e e t in g  of  t h e
b a n k ' s  s h a r e h o l d e r s  i n  May 1922 t h a t  by m a i n t a i n i n g  a h i g h  d e g r e e  of
l i q u i d i t y  t h e  bank was p l a c e d  ' i n  a v e ry  s t r o n g  p o s i t i o n ,  which i n
t h e s e  t im es  o f  u n c e r t a i n t y ,  i t  ha s  b e e n  deemed w i s e  t o  m a i n t a i n ' . ' * '
I n  f a c t ,  t h i s  was m e r e ly  p a r t  o f  a g e n e r a l  t i g h t e n i n g  of  c r e d i t  i n  t h e
2
A u s t r a l i a n  economy, which  was n o t  r e l a x e d  u n t i l  a f t e r  1924. T h e r e f o r e
i t  i s  n o t  s u r p r i s i n g  t h a t  t h e  d i r e c t o r s  w ere  u n a b l e  t o  o b t a i n  c r e d i t
e l s e w h e r e .  C l i f f o r d  who had  t a k e n  o v e r  t h e  n e g o t i a t i o n s  w i t h  a
Melbourne  bank  f o r  t h e  r e q u i r e d  o v e r d r a f t ,  s t a t e d  ' . . . t h a t  h e  was of
t h e  o p i n i o n  t h a t  w h i l e  t h e  p r e s e n t  f i n a n c i a l  p o s i t i o n  c o n t i n u e s ,  t h e
company w i l l  n o t  be  a b l e  t o  o b t a i n  an o v e r d r a f t  s u f f i c i e n t  t o  meet  i t s  
3
immedia te  n e e d s ' .
I n  September  1923 t h e  g e n e r a l  manager  made a n o t h e r  a p p ro a c h  t o  t h e  
Bank of  A d e l a i d e  t o  i n c r e a s e  t h e  company 's  o v e r d r a f t ,  t h i s  t im e  f o r  
£ 1 1 0 ,0 0 0 ,  to  f a c i l i t a t e  f u r t h e r  d e v e lo p m e n t .  Once a g a i n  t h e  Bank of  
A d e l a i d e  showed a r e l u c t a n c e  t o  accommodate t h e  company 's  w i s h e s ,  and 
s u g g e s t e d  t h a t  t h e  d i r e c t o r s  s h o u l d  make a f u r t h e r  c a l l  on s h a r e s  
a l l o c a t e d ,  b u t  n o t  y e t  p a i d  i n  f u l l .  However ,  t h i s  was no t  a c c e p t a b l e  
t o  t h e  d i r e c t o r s  as t h e y  would  ha v e  be e n  r e q u i r e d  t o  pay a d i v i d e n d  on 
t h e  amount o f  t h e  new c a p i t a l  f o r  t h e  e n t i r e  s i x  mon ths .  They w ere  no t
A u s t r a l a s i a n  I n s u r a n c e  and Banking Record ( h e r e a f t e r  c a l l e d  A . I . B . R . )  
1922,  p . 3 5 1 .
 ^ L .F .  G i b l i n ,  The Growth o f  a C e n t r a l  Bank (M.U.P. 1951) ,  p p . 7 - 1 0 .
A l s o  S . J .  B u t l i n ,  A u s t r a l i a  and New Ze a la nd  Bank (Longmans, M e lb o u r n e ) ,  
1961,  p . 3 8 3 .
3
M.H.O. ,  Hume P i p e  M in u te  Book, 9 J a n u a r y  1923,  p a r . 345.
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w i l l i n g  t o  make any f u r t h e r  c a l l s  u n t i l  a f t e r  31 December.  I n  view of
t h i s  l a c k  of  c o - o p e r a t i o n  by t h e  Bank of  A d e l a i d e ,  i t  i s  n o t  s u r p r i s i n g
t o  d i s c o v e r  t h a t  t h e  d i r e c t o r s  w ere  a n x io u s  t o  change  b a n k e r s .
C l i f f o r d  spoke  f o r  t h e  o t h e r  d i r e c t o r s  when he  s a i d  t h a t ,
. . . w h i l e  he  f u l l y  a p p r e c i a t e d  t h e  way i n  w h ich  t h e  Bank 
of  A d e l a i d e  had  e nde avou re d  t o  mee t  t h e  company 's  r e q u i r e ­
m e n t s ,  i t  was r e c o g n i s e d  by t h e  bank  as w e l l  as t h e  
company, t h a t  t h e  company' s  r e q u i r e m e n t s  had  grown t o  
s u c h  an  e x t e n t  as t o  make i t  a d v i s a b l e  t o  t r a n s f e r  t h e  
a c c o u n t  t o  a l a r g e r  b a n k ,  w i t h  b r a n c h e s  i n  a l l  s t a t e s . 2
T h a t  t h e y  d i d  n o t  do so i s  p r o b a b l y  a r e f l e c t i o n  of  t h e  growing  d i f f i ­
c u l t y  of  o b t a i n i n g  c r e d i t  i n  A u s t r a l i a  a f t e r  t h e  e a r l y  months of  1923, 
p a r t i c u l a r l y  c o n s i d e r i n g  t h e  p r o f i t a b i l i t y  (and h e n c e  repaym en t  a b i l i t y )  
of  t h e  company. T h i s  w i d e r  f i n a n c i a l  p rob lem  f i n a l l y  came t o  a head  i n  
1924, and was i n s t r u m e n t a l  i n  t h e  p a s s a g e  o f  t h e  Commonwealth Bank Act  
o f  t h a t  y e a r ,  wh ich  gave t o  t h e  Commonwealth Bank t h e  c e n t r a l  ban k in g
f u n c t i o n  o f  n o t e  i s s u e  c o n t r o l .  However ,  t h e  e a s i n g  o f  t h e  s i t u a t i o n
3
a f t e r  1924 was a p r o d u c t  o f  m ark e t  f o r c e s  r a t h e r  t h a n  l e g i s l a t i o n .
I n  t h i s  s i t u a t i o n  t h e r e  i s  l i t t l e  doub t  t h a t  t h e  company's  deve lopmen t  
programme was b e i n g  c o n t i n u a l l y  r e s t r i c t e d  by t h e  amount o f  f i n a n c e  
a v a i l a b l e .
The g row ing  p r e s s u r e  on f i n a n c i a l  r e s o u r c e s  d u r i n g  t h e  mid­
t w e n t i e s  l e d  t o  a n o t h e r  a t t e m p t  to  o b t a i n  g r e a t e r  o v e r d r a f t  f a c i l i t i e s  
by c h a n g in g  b a n k e r s .  Cussen m en t io n e d  t o  t h e  d i r e c t o r s  t h a t  ' . . . s o m e  
d i f f i c u l t y  had  b e e n  e x p e r i e n c e d  i n  t h i s  d i r e c t i o n  [ o b t a i n i n g  s u f f i c i e n t
o v e r d r a f t  f a c i l i t i e s ]  f rom t im e  t o  t im e  and no doubt  such  a p o s i t i o n
4
would a g a i n  a r i s e ' . I n  p a r t i c u l a r  he  m en t io n e d  t h e  r e c e n t  d i f f i c u l t y  
o f  o b t a i n i n g  f i n a n c e  f o r  Hume S t e e l  t o  u n d e r t a k e  t h e  Cape Thevenard  
c o n t r a c t .  T h a t  t h i s  p rob lem  s h o u l d  be  overcome,  he p ropose d  
a p p r o a c h in g
. . . o n e  o f  t h e  h i g h l y  p l a c e d  o f f i c e r s  of  t h e  N a t i o n a l  
Bank [who] was a p e r s o n a l  f r i e n d  o f  h i s . . . w i t h  a view 
t o  o b t a i n i n g  h i s  o p i n i o n  as  t o  w h e t h e r  h i s  bank  would 
e x t e n d  t o  t h i s  company and Hume S t e e l  L td  g r e a t e r
I b i d . ,  18 Sep tem ber  1923,  p a r . 461.
^ I b i d . ,  31 J u l y  1923,  p a r . 420.
^ G i b l i n ,  o p . c i t . ,  p p . 1 3 -23 .
4
M.H.O. ,  Hume P i p e  M inu te  Book, 13 A p r i l  1926, p a r . 655.
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f i n a n c i a l  f a c i l i t i e s  t h a n  we c o u ld  e x p e c t  f rom t h e  
Bank of  A d e l a i d e . 1
However ,  l i k e  a l l  e a r l i e r  d e c i s i o n s  t o  change  b a n k e r s ,  t h i s  one d i d  n o t  
e v e n t u a t e .  W hil e  p r e v i o u s l y  t h e  g e n e r a l  r e s t r i c t i o n  o f  c r e d i t  t h r o u g h ­
o u t  A u s t r a l i a  had  p r e v e n t e d  accommodat ion b e i n g  o b t a i n e d  e l s e w h e r e ,  
t h i s  does n o t  a p p e a r  t o  have  be e n  t h e  c a s e  i n  1926. Between 1925 and
1929 bank  f i n a n c e  i n  A u s t r a l i a  k e p t  p a c e  w i t h  t h e  more s t a b l e  b u s i n e s s  
2
c o n d i t i o n s ,  w i t h  advances  by t h e  A u s t r a l i a n  t r a d i n g  banks  i n c r e a s i n g  
from £ 2 0 4 . 6m. i n  t h e  f i r s t  q u a r t e r  o f  1926 t o  £ 2 3 6 . 6m. i n  t h e  l a s t
3
q u a r t e r  o f  1928.  More r e l e v a n t l y ,  t h e  Bank o f  A d e l a id e  i n c r e a s e d  i t s
advances  q u i t e  s u b s t a n t i a l l y  (by £ 6 3 3 , 5 9 3 ) ,  a s  can  be  s e e n  from T a b le
4
7 -12 ,  f o r  t h e  y e a r  e n d in g  March 1927. As a r e s u l t  o f  t h e  b a n k ' s  more 
e x p a n s i v e  p o l i c y  i n  19 2 6 /2 7 ,  Hume P ip e  was a b l e  t o  o b t a i n  t h e  o v e r d r a f t  
i t  r e q u i r e d ,  and a f t e r  t h a t  y e a r  r e t a i n e d  e a r n i n g s  w e re  found t o  be  
more t h a n  s u f f i c i e n t  t o  f i n a n c e  t h e  a c t i v i t y  u n d e r t a k e n .  I n  a d d i t i o n ,  
t h e  Bank of  A d e l a i d e  opened a b r a n c h  i n  B r i s b a n e  d u r i n g  May 1927,  
l e a v i n g  on ly  Tasmania o u t s i d e  t h e  scope  o f  i t s  o p e r a t i o n s . ^  T h e r e f o r e  
t h e  need t o  change  b a n k e r s  p r o b a b l y  l o s t  i t s  u rgenc y  u n d e r  t h e s e  
c o n d i t i o n s .
I t  i s  a p p a r e n t  t h a t  Hume P i p e ' s  de ve lopm en t  d u r i n g  t h e  t w e n t i e s  
( a t  l e a s t  u n t i l  1928) was r e s t r i c t e d  by t h e  c o n t i n u a l  p r e s s u r e  f rom 
t h e i r  b a n k e r s  t o  r e d u c e  t h e i r  o v e r d r a f t .  As d i f f i c u l t  as  t h e s e  
c o n d i t i o n s  w ere  f o r  Hume P i p e ,  t h e y  w e re  w or se  f o r  Hume S t e e l  which had 
c o n s i d e r a b l e  d i f f i c u l t y  i n  o b t a i n i n g  any bank  f i n a n c e  a t  a l l  d e s p i t e  
t h e  f a v o u r a b l e  f i n a n c i a l  c o n d i t i o n s  i n  A u s t r a l i a  i n  t h e  second  h a l f  of  
t h e  t w e n t i e s .  The f i r s t  m e n t io n  o f  t h i s  prob lem was made i n  Hume 
S t e e l ' s  m in u te  book f o r  November 1925. W.R. Hume, who a n t i c i p a t e d  t h a t  
£50 ,000  would  b e  r e q u i r e d  t o  u n d e r t a k e  t h e  Thevenard  c o n t r a c t ,  had 
app roa c he d  t h e  Bank of  A d e l a i d e  t o  d e t e r m i n e  i f  t h e y  would g r a n t  t h e
I b i d ,
 ^ G i b l i n ,  o p . c i t . ,  p . 4 9 .
3
Repor t  o f  Royal  Commission on B a n k i n g , o p . c i t . ,  p . 7 8 .
4
A s i g n i f i c a n t  p r o p o r t i o n  o f  t h i s  i n c r e a s e  was a c c o u n t e d  f o r  by t h e  
d e la y e d  s a l e  of  whea t  i n  t h e  hope t h a t  p r i c e s  would  improve .  See 
A . I . B . R . , 1927, p .385 .
5 A . I . B . R . , 1928, p . 384.
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T a b le  7-12
Advances and l i q u i d i t y  of  t h e  Bank o f  A d e l a i d e
Year  e nd ing  
March
Change 
i n  advances  
(£)
L i q u i d i t y
r a t i o *
(%)
1919/20 - 1 , 0 9 6 , 8 8 7 40 .9
1920/21 1 ,3 6 1 ,4 4 7 33.1
1921/22 -6 9 8 ,3 1 9 46 .8
1922/23 487,347 34 .0
1923/24 207 ,243 28 .0
1924/25 - 2 4 9 ,9 7 3 34 .5
1925/26 187,030 3 4 .4
1926/27 633 ,593 23 .8
1927/28 398,931 23 .3
1928/29 293,357 14.7
1929/30 281,880 16.5
1930/31 - 7 7 6 ,1 4 4 24 .8
1931/32 - 3 4 6 ,8 3 3 31 .1
1932/33 7,371 38 .4
1933/34 - 3 9 , 8 6 3 28 .0
1934/35 177 ,284 25 .4
1935/36 407,199 22 .5
1936/37 - 2 8 ,9 9 1 23 .0
1937/38 444,854 19.5
1938/39 -1 2 5 ,0 0 9 21.7
* T h i s  r a t i o  i s  t h e  v a l u e  o f  c a s h ,  g o l d ,  n o t e s ,  
t r e a s u r y  b i l l s  and money on s h o r t  c a l l  as  a 
p e r c e n t a g e  o f  d e p o s i t s  a t  t h e  end o f  each  y e a r .
SOURCE: B a l a n c e  s h e e t s  as  p u b l i s h e d  i n  The
A u s t r a l a s i a n  I n s u r a n c e  and Banking R e c o r d .
r e q u i r e d  o v e r d r a f t .  However ,  t h e  bank  s u p e r i n t e n d a n t  was on ly  
p r e p a r e d  t o  g r a n t  an o v e r d r a f t  o f  £ 2 5 ,0 0 0 ,  and t h i s  o n ly  w i t h  t h e  
g u a r a n t e e  o f  Hume P i p e .  T h i s  was n o t  a c c e p t a b l e  t o  W.R. Hume as  i t  
would h a v e  meant  a r e d u c t i o n  i n  t h e  b o r ro w in g  power o f  Hume P i p e ,  
wh ich as  we have  s e e n  was a l s o  f i n d i n g  i t  d i f f i c u l t  t o  r a i s e  s u f f i c i e n t  
f i n a n c e .  As shown a b o v e ,  i n  o r d e r  t o  overcome t h i s  p rob lem  t h e  company 
i s s u e d  bonds  a t  a r a t e  o f  8 p e r  c e n t  p l u s  10 p e r  c e n t  of  t h e  p r o f i t  
e a r n e d  from t h i s  c o n t r a c t .  The h i g h  r a t e  t h a t  Hume S t e e l  was w i l l i n g  
t o  pay t o  o b t a i n  t h e  r e q u i r e d  f i n a n c e  i s  a m ea su re  o f  t h e  s t r e n g t h  of  
t h e i r  d e s i r e  t o  d e v e l o p .  However ,  t h i s  method o f  r a i s i n g  f i n a n c e
1 M.H.O .,  Hume S t e e l  M in u te  Book, 24 November 1925,  p a r . 63.
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r e q u i r e d  a more im m edia te  r e t u r n  from t h e  Thevenard  c o n t r a c t  t h a n  was
f o r t h c o m i n g .  I n  t h e  f o l l o w i n g  y e a r  Hume P i p e  was f o r c e d  t o  g u a r a n t e e
an o v e r d r a f t  f o r  Hume S t e e l  so  t h a t  t h e  l a t t e r  c o u ld  r e p u r c h a s e  t h i s
d e b e n t u r e  issue. '* '  U n f o r t u n a t e l y  t h i s  c o n t r i b u t e d  t o  t h e  d i f f i c u l t y
t h a t  Hume P i p e  was e x p e r i e n c i n g  i n  o b t a i n i n g  s u f f i c i e n t  funds  f o r  i t s
own p u r p o s e s .  The d e s i r e  to  d e v e lo p  Hume S t e e l  a c t e d  as  a c o n s t r a i n t
on Hume P i p e ' s  deve lopm en t  i n  o t h e r  ways as  w e l l .  When i n  March 1926
t h e  d i r e c t o r s  d e c id e d  t o  u n d e r w r i t e  a d e b e n t u r e  i s s u e  by Hume S t e e l ,
t h e  g e n e r a l  manager  e x p r e s s e d  ' . . . d o u b t  as  t o  w h e t h e r  t h e  company was
j u s t i f i e d  i n  u t i l i s i n g  i t s  funds  f o r  t h e  p u r p o s e  s u g g e s t e d ,  s e e i n g  t h a t
t h e  company 's  b u s i n e s s  was e x pa nd ing  c o n s i d e r a b l y  and i t  m ig h t  b e  found
d i f f i c u l t  t o  f i n a n c e  a f u r t h e r  h a l f  y e a r l y  d i v i d e n d  on 30 Sep tember  
2
n e x t ' .  However ,  t h e  d i r e c t o r s  w e r e  c o n f i d e n t  t h a t  s u f f i c i e n t  p r o f i t  
wou ld b e  e a r n e d  t o  e n a b l e  t h e  payment o f  a d i v i d e n d .
T h roughou t  most  o f  t h e  t w e n t i e s ,  a t  l e a s t  u n t i l  e a r l y  1928, t h e
s u p p l y  o f  f i n a n c e  imposed a c o n s t r a i n t  upon t h e  deve lopment  t h a t  t h e
d i r e c t o r s  w i s h e d  t o  u n d e r t a k e .  Y e t ,  f o r  a s h o r t  p e r i o d  i n  November
1928 t h e  Hume P i p e  Company h e l d  as  much as £75 ,000  on c u r r e n t  a c c o u n t
and f i x e d  d e p o s i t  i n  Commonwealth bonds w i t h  i t s  b a n k e r s .  At t h e  same
t im e  Hume S t e e l  L td  was e s t a b l i s h i n g  a b r a n c h  i n  Sydney and i n t e n d e d
e x p a n d in g  t o  B r i s b a n e  and ' p o s s i b l y '  New Z e a la n d .  For  t h i s  de v e lo p m en t
Hume S t e e l  had t o  i n c r e a s e  i t s  f i n a n c i a l  r e s o u r c e s .  A l though  i t  was
c o n s i d e r e d  t h a t  t h e r e  'w ou ld  be  no d i f f i c u l t y  i n  making a f u r t h e r  i s s u e
of  p r e f e r e n c e  c a p i t a l ' , t h e  s e c r e t a r y  p r o p o se d  t h a t  Hume P i p e  s h o u ld
make an a dvance  t o  Hume S t e e l  a t  t h e  r a t e  of  6 p e r  c e n t  -  t h e y  w e re
c u r r e n t l y  e a r n i n g  4 p e r  c e n t  on t h i s  money. Cussen  made t h i s  p r o p o s a l
b e c a u s e  an i s s u e  o f  f u r t h e r  p r e f e r e n c e  s h a r e s  would  have  r e d u c e d  t h e
p o s s i b i l i t y  o f  d i v i d e n d s  b e i n g  p a i d  on o r d i n a r y  s h a r e s ,  o f  which  Hume
3
P i p e  h e l d  165 ,000 .  No d o u b t ,  W.R. Hume was i n  f u l l  ag reem en t  w i t h  
t h i s  i d e a  as  he h e l d  85 ,000  o r d i n a r y  s h a r e s  i n  Hume S t e e l .  However ,  
t h e r e  i s  r e a s o n  t o  doub t  t h a t  an i s s u e  o f  p r e f e r e n c e  s h a r e s  would  have  
b e e n  s u c c e s s f u l .  I t  i s  t r u e  t h a t  b e tw e en  1926 and 1929 t h e  c a p i t a l  
m a r k e t  became i n c r e a s i n g l y  f a v o u r a b l e  f o r  t h e  i s s u e  o f  i n d u s t r i a l
M .H .O . , Hume P i p e  M in u te  Book, 28 J a n u a r y  1926,  p a r . 652. 
I b i d . ,  8 March 1926, p a r . 660.
I b i d . ,  13 A p r i l  1926, p a r . 655.
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s h a r e s , ^ - b u t  Hume S t e e l  found  t h a t  on o f f e r i n g  47 ,990  10 p e r  c e n t  non-  
c u m u l a t i v e  p r e f e r e n c e  s h a r e s  t o  i t s  s h a r e h o l d e r s  a y e a r  l a t e r  (March, 
1927) ,  on ly  3 ,660  w e re  t a k e n  up .
What had begun  as  a t em p o ra ry  e x p e d i e n t ,  a t  a t im e  when Hume P ip e  
h e l d  s u r p l u s  funds  ( June  o f  1928, 1929,  1930 and 1932) ,  became a 
pe rm anen t  measure  t h r o u g h o u t  t h e  t h i r t i e s ,  when t h i s  s u r p l u s  had t u r n e d  
i n t o  a d e f i c i t  o f  c o n s i d e r a b l e  m ag n i tu d e  ( p a r t i c u l a r l y  1933,  1934, 1936 
and 1937) .  Not on ly  d i d  Hume P i p e  advance  funds  t o  Hume S t e e l ,  b u t  
a l s o  t o  S t e e l  P ip e  and L i n i n g  Co. (Humes) L t d  ( t h r o u g h  Hume S t e e l  L td )  
and to  Hume P ipe  (F a r  E a s t )  L t d .  I n  t h e  l a t t e r  c a s e  t h e s e  advances  had 
b e e n  made by W.R. Hume and Cussen  w i t h o u t  t h e  a p p r o v a l  o f  t h e  Board ,  
much t o  t h e  i n d i g n a t i o n  o f  t h e  c h a i r m a n .^  Th i s  method was u t i l i s e d  to  
such  an e x t e n t  t h a t  t h e  s i t u a t i o n  became q u i t e  a l a r m i n g  t o  some of  t h e  
d i r e c t o r s  by t h e  e a r l y  t h i r t i e s .  At a Hume S t e e l  Board m e e t in g  on 
13 November 1933,  t h e  c h a i rm a n  ( C l i f f o r d )  p l a c e d  b e f o r e  t h e  Board a 
t y p e w r i t t e n  s t a t e m e n t  d raw ing  a t t e n t i o n  t o  t h e  amount  of money borrowed  
from Hume P i p e ,  b e i n g  a t  t h a t  s t a g e  £ 8 5 ,0 0 0 .  Although  a p r o f i t  had 
b e e n  made on t h e  y e a r ' s  o p e r a t i o n s ,  he f e l t  t h a t  a c a sh  d i v i d e n d  co u ld
3
n o t  be  d e c l a r e d  due t o  t h e  company 's  heavy i n d e b t e d n e s s  t o  Hume P i p e .
Hume P i p e  was a b l e  t o  make t h e s e  advances  t o  Hume S t e e l  i n  t h e
e a r l y  t h i r t i e s  b e c a u s e  o f  t h e  r e l a t i v e l y  e a r l y  r e c o v e r y  o f  t h e  b a n k in g
s y s t e m .  A f t e r  1931 t h e  growing l i q u i d i t y  of  t h e  b a n k s ,  due t o  t h e
e x p a n s i o n  of d e p o s i t s  and c a s h  r e s e r v e s  r e s u l t i n g  from i n c r e a s e d
e x p e n d i t u r e  by  t h e  government  and t h e i r  u s e  o f  t r e a s u r y  b i l l  f i n a n c e ,
c a u s e d  t h e s e  i n s t i t u t i o n s  t o  o f f e r  c r e d i t  a t  much low er  i n t e r e s t  
4
r a t e s .  The Repor t  o f  t h e  Royal  Commission on Banking i n  1936 r e c o r d s  
t h a t  'From 1932 to  1934, t h e  banks  a t t e m p t e d  t o  expand t h e i r  a d v a n c e s ,  
b u t  found a t  f i r s t  l i t t l e  r e s p o n s e  from b o r r o w e r s  d e s p i t e  t h e  added 
in ducem en t  o f  low er  i n t e r e s t  r a t e s ' . ^  R e f e r e n c e  t o  T a b l e  7-12 
i n d i c a t e s  t h a t  a l t h o u g h  Hume P i p e  had bor rowed  up to  £58 ,780  from t h e
J . B .  Were,  o p . c i t . ,  p . 2 4 5 .
 ^ M.H.O. ,  Hume P ip e  M inu te  Book, 7 A p r i l  1936,  p a r . 1033.
3
A . N . U . , 3 2 / 1 2 / 6 ,  copy of  Hume S t e e l  M inu te s  f o r  13 November 1933,
p . l .
4
See T a b le  7 -1 1 ,  column 3.
^ R e p o r t ,  o p . c i t .  p . 9 3 .
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Bank of  A d e l a i d e  o v e r  t h e  two y e a r s  ended Ju n e  1934,  i n  d o ing  so i t  was 
a t y p i c a l .  The t o t a l  advances  o f  t h i s  bank a c t u a l l y  f e l l  by £39 ,863  
d u r i n g  t h e  y e a r  ended March 1934,  d e s p i t e  t h e  h i g h  l i q u i d i t y  r a t i o s  i n  
t h a t  and t h e  p r e v i o u s  y e a r .  The cha i rm an  of  t h e  bank  i n  r e v i e w i n g  t h e  
r i s i n g  v a l u e  of  d e p o s i t s  i n  1933 s a i d  t h a t  he  would  welcome t h e  
o p p o r t u n i t y  o f  making s u i t a b l e  a d v a n c e s , ^  and by 1934 found  t h e  s i t u a ­
t i o n  a c u t e l y  e m b a r r a s s i n g .  As he  rem arked :  ' D e s p i t e  t h e  low r a t e s  of
i n t e r e s t  and t h e  f a c t  t h a t  t h i s  b a n k ,  i n  common w i t h  o t h e r  b a n k s ,  has  
be e n  p r e p a r e d  t o  make l i b e r a l  a dva nce s  a g a i n s t  r e a s o n a b l e  s e c u r i t y ,
t h e r e  has  b e e n  a s m a l l  demand f o r  new money f o r  t r a d e  and e n t e r p r i s e  
2
d u r i n g  t h e  y e a r . '
D e s p i t e  t h e  e a s e  o f  o b t a i n i n g  bank  o v e r d r a f t s  ( i n  c o n t r a s t  to  t h e  
t w e n t i e s )  t h i s  method of  f i n a n c i n g  Hume S t e e l  c o u ld  n o t  b e  pu r sue d  
i n d e f i n i t e l y .  As we h a v e  s e e n  i n  O c to b e r  1934,  t h e  company 's  c a p i t a l  
s t r u c t u r e  was r e o r g a n i s e d  i n  o r d e r  to  r a i s e  s u f f i c i e n t  s h a r e  c a p i t a l  t o  
r e d u c e  t h e i r  i n d e b t e d n e s s  t o  Hume P i p e ,  wh ich  had r i s e n  t o  a l a r m in g
3p r o p o r t i o n s .  Even t h i s  a c t i o n  d i d  n o t  s o l v e  t h e  p rob lem .  By F e b r u a r y
1936, t h e  c h a i r m a n ,  S e n a t o r  McLachlan,  e x p r e s s e d  t h e  c o n c e r n  t h a t
advances  were  a g a i n  t o o  h i g h ,  b e i n g  i n  t h e  v i c i n i t y  o f  t h a t  p r i o r  to
t h e  r e o r g a n i s a t i o n  e i g h t e e n  months e a r l i e r -  On t h i s  o c c a s i o n  the
d i r e c t o r s  o f  Hume P ipe  d e c i d e d  t h a t  no adva nce  above  £5 ,000  co u ld  be
made t o  Hume S t e e l  w i t h o u t  t h e i r  a p p r o v a l ;  an  i n d i c a t i o n  of  t h e i r
4
c o n c e r n  t h a t  t h e  de ve lopm en t  o f  Hume P i p e  m ig h t  be  i n h i b i t e d .  Cussen
was even more e x p l i c i t  i n  t h i s  r e g a r d  i n  a l e t t e r  t o  C l i f f o r d  d u r in g
J u l y  .19 38,  when Hume S t e e l ' s  i n d e b t e d n e s s  t o  Hume P ip e  was £150 ,000 :
The [Hume S t e e l ]  company has  on i t s  books  a t  p r e s e n t ,  
c o n t r a c t s  t o t a l l i n g  o v e r  £ 5 5 0 ,0 0 0 ,  and as  Hume P ip e  
Company ( A u s t r a l i a )  L td  i s ,  a t  t h e  moment, do ing  a 
l a r g e r  b u s i n e s s  t h a n  e v e r  b e f o r e  i n  i t s  h i s t o r y ,  you 
can  im ag ine  t h a t  Hume P i p e  i s  f i n d i n g  some d i f f i c u l t y  
i n  f i n a n c i n g  Hume S t e e l  L t d . ^
A . I . B . R . , 1933, p .49.1.
2 I b i d . , 1934,  p . 398.
3
T h i s  was d i s c u s s e d  i n  more d e t a i l  i n  t h e  l a s t  s e c t i o n .
4 A.N .U . ,  3 2 / 1 2 / 1 0 ,  copy o f  Hume P ip e  Co. ( A u s t . )  L td  M i n u t e s ,  
4 F e b r u a r y  1936.
 ^ A .N .U . ,  3 2 / 1 2 / 1 1 ,  C u s s e n / C l i f f o r d ,  28 J u l y  1938,  p . 2 .
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A r e a s o n  f o r  t h e  c o n t i n u e d  u s e  o f  l o a n s  from Hume P i p e ,  i n  s p i t e  
of  Hume S t e e l ' s  more r e s p e c t a b l e  c a p i t a l  s t r u c t u r e ,  was t h a t  s h o r t - t e r m  
funds  were  c o n s i d e r e d  more eco n o m ica l  t h a n  s h a r e  c a p i t a l  i n  f i n a n c i n g  
t h e  t y p e  o f  work t h a t  Hume S t e e l  was u n d e r t a k i n g  i n  t h e  second  h a l f  of  
t h e  t h i r t i e s .  T h i s  was e x p r e s s e d  on a number o f  o c c a s i o n s .  On one of  
t h e s e  Cussen  s a i d :
. . . s e e i n g  t h a t  t h e  b u s i n e s s  i s  o f  an i n t e r m i t t e n t  n a t u r e  
and can  be  more e c o n o m i c a l ly  f i n a n c e d  by u s i n g  l o a n  c a p i t a l  
i n  p l a c e  o f  s h a r e h o l d e r s '  c a p i t a l  e n t i r e l y . . . [ a s ]  i n  t im es  
of  d e p r e s s e d  t r a d e ,  which  i t  a p p e a r s  we must  e x p e c t  f rom 
t im e  t o  t i m e ,  i t  would be v e r y  d i f f i c u l t  t o  pay t h e  
p r e f e r e n c e  d i v i d e n d  on t h e  i n c r e a s e d  c a p i t a l ,  wh ich  would 
r e s u l t  i n  t h e  c hance  o f  t h e  o r d i n a r y  s h a r e h o l d e r s  o b t a i n i n g  
a d i v i d e n d  becoming s t i l l  more r e m o t e . 1
In o t h e r  w o r d s ,  t h e y  c o n s i d e r e d  t h a t  t h e  i n t e r e s t  p a i d  on t h e s e
a dva nce s  from Hume P i p e ,  w h ich  was ^  p e r  c e n t  h i g h e r  t h a n  t h e  bank
r a t e ,  would  be  l e s s  t h a n  t h e  combined e f f e c t  o f  t h e  a d d i t i o n a l  d i v i d e n d
p a i d  on p r e f e r e n c e  s h a r e s  and t h e  s m a l l e r  d i v i d e n d  a v a i l a b l e  f o r
o r d i n a r y  s h a r e s ,  o f  which  Hume P i p e  h e l d  165 ,000 and W.R. Hume 85 ,000 .
Normal ly  a d i f f e r e n t  c o n c l u s i o n  would have  be e n  r e a c h e d ,  b u t  t hey  had
t o  co n te n d  w i t h  t h e  p o s s i b i l i t y  o f  c y c l i c a l  f l u c t u a t i o n s  i n  p r o f i t s
and t h e  f a c t  t h a t  t h e  c o n t r a c t s  b e i n g  u n d e r t a k e n  were  o f  a s h o r t - t e r m
n a t u r e .  However , by 1938 t h e  f e a r  o f  b u s i n e s s  f l u c t u a t i o n s  had
d i m i n i s h e d  and i t  was d e c i d e d  t o  c onduc t  t h e  s t e e l  p i p e  b u s i n e s s  on a
more pe rm anen t  b a s i s .  C o n s e q u e n t ly  t h e y  i s s u e d  50 ,000  £1 Hume S t e e l
p r e f e r e n c e  s h a r e s  i n  November o f  t h a t  y e a r  which  e n a b le d  a r e d u c t i o n
o f  t h e i r  i n d e b t e d n e s s  t o  Hume P i p e .
T h e r e f o r e  i n  c o n c l u s i o n  i t  can be s a i d  t h a t  b o t h  Hume P ip e  and
Hume S t e e l  r e q u i r e d  l a r g e r  o v e r d r a f t s  t h a n  t h e  b a n k in g  sy s te m  was
w i l l i n g  t o  s u p p l y .  In  t h e  t w e n t i e s  Hume P i p e  found i t  d i f f i c u l t ,  and
Hume S t e e l  i m p o s s i b l e ,  t o  f i n d  s u f f i c i e n t  bank  accommodat ion.  On t h e
o t h e r  hand ,  d u r i n g  t h e  t h i r t i e s  w h i l e  Hume P i p e  was a b l e  t o  o b t a i n
s u f f i c i e n t  bank  funds  f o r  i t s  own p u r p o s e s ,  i t s  s u b s i d i a r i e s  were n o t
a b l e  t o  do s o .  T h i s  s i t u a t i o n  combined w i t h  Hume P i p e ' s  d e c i s i o n  to
bo r row on b e h a l f  of  i t s  s u b s i d i a r i e s ,  meant  t h a t  f o r  t h e  f i r m  as  a
w ho le ,  f i n a n c e  from t h i s  s o u r c e  was l e s s  t h a n  t h e  t o t a l  demanded.
A .N .U . ,  3 2 / 1 3 / 2 ,  C ussen /M cLach lan ,  15 Ju n e  1937. Also  s e e  M.H.O. ,  
Hume P ipe  M inu te  Book, 21 September  1936, p a r . 1064.
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V O th e r  Sources
O th e r  s o u r c e s  of  f i n a n c e  w e re  of  a s h o r t - t e r m  n a t u r e  and were 
r e l a t i v e l y  l e s s  i m p o r t a n t  t h a n  t h o s e  a l r e a d y  d i s c u s s e d .  T h i s  i s  
f o r t u n a t e  i n  view o f  t h e  l a c k  o f  d e t a i l e d  i n f o r m a t i o n  a v a i l a b l e .  These  
s o u r c e s  i n c l u d e d  s u r p l u s  funds  o f  Hume P i p e  (Far  E a s t )  L td  which  were 
p l a c e d  w i t h  Hume P ip e  Co, ( A u s t . )  L td  as  l o a n s  on c a l l  (of  most  
im p o r t a n c e  d u r i n g  t h e  m i d - t w e n t i e s ;  s e e  T a b l e s  7-9 and 7-10)  and o t h e r  
l o a n s  from t h e  Hume management  (m a in ly  W.R. Hume) and even t h e  
P r e s b y t e r i a n  Church .  F i n a l l y ,  i t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  a l t h o u g h  
Hume e n t e r p r i s e s  were  i n  r e c e i p t  of  t r a d e  c r e d i t ,  t h e y  g r a n t e d  more 
t h a n  t h e y  r e c e i v e d .
VI C o n c l u s io n
We have  s e e n  from t h e  f lo w  o f  funds  a n a l y s i s  of  Hume P ip e  t h a t  
t h e r e  were  two p e r i o d s  c h a r a c t e r i s e d  by a heavy demand f o r  f u n d s ,  and 
c o n s i d e r a b l e  c o m p e t i t i o n  amongst  u s e s .  I n  t h e  p e r i o d  1919/20 t o  
1927/28 a c c e s s  t o  c o n s i d e r a b l e  f i n a n c e  was r e q u i r e d  t o  f a c i l i t a t e  
e x p a n s i o n  o f  t h e  company’ s a c t i v i t i e s  t h r o u g h o u t  A u s t r a l i a  and a c r o s s  
t h e  Tasman t o  New Z e a la n d .  I t  ha s  be e n  r e v e a l e d  t h a t  t h i s  p e r i o d  
c o i n c i d e d  w i t h  i n s t i t u t i o n a l  c o n s t r a i n t s ,  i n  t h e  form o f  p r e s s u r e  f rom 
t h e  Bank of  A d e l a i d e  t o  r e d u c e  t h e i r  o v e r d r a f t s  and a l s o  t h e  r e f u s a l  of  
c o m p le te  accommodat ion.  Given  t h e  a b s o l u t e  and r e l a t i v e  c o s t  of  
r a i s i n g  f i n a n c e  from t h i s  s o u r c e ,  which  was n o t  e x c e s s i v e ,  t h e  company 
w ished  t o  bo r row more -  more t h a n  t h e  bank  wished  t o  l e n d ,  wh ich  was 
t h e  r e s u l t  o f  w i d e r  m a r k e t  f o r c e s  r a t h e r  t h a n  t h e  f i n a n c i a l  p e r fo rm a n c e  
of  Hume P i p e .  T h i s  s i t u a t i o n  was f u r t h e r  c o m p l i c a t e d  by a s e l f - i m p o s e d  
r e s t r a i n t  i n  t h e  second  h a l f  o f  t h e  t w e n t i e s .  No f u r t h e r  a pp roa c h  was 
made to  t h e  c a p i t a l  m a r k e t ,  d e s p i t e  i t s  buoyancy and t h e  r e l a t i v e  
a t t r a c t i v e n e s s  of  Hume P i p e ’s s h a r e s ,  due t o  a c o m b i n a t i o n  o f  h ig h  
d i v i d e n d  b u r d e n  and d e c l i n i n g  r a t e s  o f  r e t u r n  on c a p i t a l .
I n  t h e  second  h a l f  o f  t h e  t h i r t i e s ,  bank  c r e d i t  was a v a i l a b l e  a t  
low r a t e s  o f  i n t e r e s t ,  and t h e  c o s t  o f  o b t a i n i n g  a d d i t i o n a l  s h a r e  
c a p i t a l  had be e n  r e d u c e d  t o  an  a c c e p t a b l e  l e v e l . ^  However , t h e  d e c i s i o n
T h i s  was so a t  l e a s t  by t h e  end o f  t h e  t h i r t i e s ,  as  t h e i r  s u c c e s s f u l  
i s s u e  of  108,900 £1 s h a r e s  i n  1938 i n d i c a t e s .
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by Hume Pipe to finance the development of Hume Steel (and Hume Pipe 
(Far East) Ltd), which could not sufficiently avail itself of these 
sources, prevented W.R. Hume undertaking the development which he 
considered desirable.
Hume Steel's demands for finance were also very heavy in the 
twenties and second half of the thirties, as the newly formed company 
extended its operations throughout Australia, New Zealand, and 
Singapore, However, the company was unable to obtain the funds, 
necessary to finance W.R. Hume's ambitions, from the capital market and 
the banking system. It was willing to pay what the market decreed, but 
the Australian financial institutions were not prepared to advance 
funds to Hume Steel at that price. Growth only proceeded as rapidly as 
it did through the advances made by Hume Pipe, at prices slightly in 
excess of the market rate. However, this source was limited, as Hume 
Pipe was also pursuing a policy of rapid growth, and therefore placed 
restrictions on Hume Steel's development programme.
Therefore, in the two main periods of expansion in Australia - the 
twenties and the second half of the thirties - the Hume organisation's 
manufacturing development was restricted by the supply of finance.
This restriction operated in two main ways. Firstly, W.R. Hume's plans 
for development at home and abroad were far too ambitious for the total 
amount of finance he could command, due to institutional restrictions - 
a result of factors both external and internal to the organisation - in 
both periods, and secondly, in strutting stubbornly on the inter­
national stage, W.R. Hume was forced to compromise the expansion of the 
organisation's manufacturing activities at home.
Only in the period 1928 to 1933 did finance exceed existing 
development potential. In the late twenties profits were extra­
ordinarily high, resulting in the accumulation of funds in Hume Pipe's 
bank account. The outlet for this surplus, which was possibly partly 
the result of a precautionary demand for liquidity, took the form of 
loans to Hume Steel which was still faced by financial problems.
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Appendix  I I I
C o n s t r u c t i o n  o f  f low  of  funds  t a b l e s
The p u r p o s e  i n  c o n s t r u c t i n g  f low  o f  funds  t a b l e s  was t o  r e c o r d  t h e
a c t u a l  t r a n s a c t i o n s  o c c u r r i n g  b e tw e en  t h e  Hume o r g a n i s a t i o n  and t h e
economy i n  g e n e r a l .  To a c h i e v e  t h i s  a im,  o n ly  changes  i n  a s s e t s  and
l i a b i l i t i e s  which i n v o l v e d  r e a l  f lo w s  o f  g o ods ,  s e r v i c e s ,  ca sh  o r
c r e d i t  have  been  i n c l u d e d .  Any change  which  i s  o n ly  t h e  r e s u l t  o f
a c c o u n t i n g  c o n v e n t i o n  o r  c o n v e n ie n c e  h a s  b e e n  e l i m i n a t e d  -  su c h  as  any
bonus  i s s u e  o r  r e c e i p t  of  s h a r e s ,  o r  t h e  r e v a l u a t i o n  o f  a s s e t s .  The
need  to  do t h i s  has  b e e n  em phas i sed  by Dr A lan  H a l l .
Crude b a l a n c e - s h e e t  d i f f e r e n c e s  a r e  i n a d e q u a t e . . . i f  t h e  
aim i s  t o  a n a l y s e  t h e  a c t u a l  t r a n s a c t i o n s  o f  t h e  p e r i o d  
b e i n g  s t u d i e d .  To show t h e  r e l e v a n t  f low s  o f  r e s o u r c e s  
and f i n a n c e  i t  i s  n e c e s s a r y  t o  e l i m i n a t e  p u r e l y  book­
k e e p in g  changes from t h e  s u c c e s s i v e  b a l a n c e  s h e e t s .1
I n  making a d e t a i l e d  a n a l y s i s  o f  t h e s e  f lows  i t  was d e c i d e d  t o
t a k e  t h i s  p r o c e d u r e  a s t e p  f u r t h e r .  T h i s  was made p o s s i b l e  by t h e
w e a l t h  of  d e t a i l e d  p r i v a t e  a c c o u n t s  s t i l l  e x t a n t .  Working s o l e l y  from
t h e  p u b l i s h e d  b a l a n c e  s h e e t s  i t  was o n ly  p o s s i b l e  t o  o b t a i n  f low  of
funds  d a t a  i n  a form i n c o n v e n i e n t  f o r  my p u r p o s e .  I  wanted  t o  m ea su re
d i r e c t l y  a l l  r e c e i p t s  and e x p e n d i t u r e s  o c c u r r i n g  i n  any a c c o u n t i n g
p e r i o d .  F o r  example,  i n  m e a s u r in g  r e t a i n e d  e a r n i n g s  i n  any y e a r ,  I
ha ve  s u b t r a c t e d  from t o t a l  r e c e i p t s ,  a l l  payments  made i n  t h a t  y e a r  -
f o r  l a b o u r ,  m a t e r i a l s ,  a d m i n i s t r a t i o n ,  c a p i t a l  ( i n t e r e s t  and
d i v i d e n d s ) ,  and income t a x e s  -  i r r e s p e c t i v e  of  t h e  y e a r  i n  which  th e y
were  c o n t r a c t e d .  Hence income t a x  and d i v i d e n d s  may have  b e e n
c a l c u l a t e d  on t h e  income o f  y e a r  t ,  b u t  i f  t h e y  w ere  p a i d  i n  y e a r  t + 1 ,
t h e n  th e y  were  s u b t r a c t e d  from t h e  t o t a l  r e c e i p t s  of  t h i s  l a t t e r  y e a r .
T h i s  method i s  d i f f e r e n t  f rom t h e  one u t i l i s i n g  b a l a n c e  s h e e t  d a t a
s o l e l y ,  which  on ly  p r o v i d e s  i n f o r m a t i o n  on p r o f i t s  i n  y e a r  t ,  l e s s
p r o v i s i o n s  f o r  e x p e c t e d  f u t u r e  c o s t s  ( f o r  y e a r s  t + 1 ,  t + 2 ,  e t c . ) ,
t o g e t h e r  w i t h  a n n u a l  changes  i n  t h e s e  p r o v i s i o n s .  My u s e  o f  d e t a i l e d
m a n u f a c t u r i n g  and t r a d i n g  a c c o u n t s ,  b a l a n c e  s h e e t  d a t a ,  and p r o f i t  and
A.R. H a l l ,  A u s t r a l i a n  Company F i n a n c e :  Sou rces  and Uses of  Funds o f  
P u b l i c  Companies ,  1946-1955 ( A .N .U . , C a n b e r r a ,  1956) ,  p . 5 .
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l o s s  s t a t e m e n t s  a t  t h e  b r a n c h  l e v e l  was a l s o  n e c e s s a r y  i n  o r d e r  to  
e l i m i n a t e  t h e  r e s e r v e s  and p r o v i s i o n s  which  h a r b o u r  t h e r e ,  u n d e t e c t e d  
from a s t u d e n t  o f  t h e  a g g r e g a t e  p r i v a t e  b a l a n c e  s h e e t s .
As t h e  f low s  of fu n d s  t a b l e s  were  c o n s t r u c t e d  p a r t l y  f rom t h e  same 
f i g u r e s  used  i n  t h e  e s t i m a t i o n  of  p r o d u c t i v i t y  i n d e x e s  i n  C h a p te r  4 
(such  as i n v e s t m e n t  i n  f i x e d  a s s e t s ,  s a l e s ,  changes  i n  s t o c k s ,  m a t e r i a l  
i n p u t s ,  wages and s a l a r i e s ,  e t c . )  t h i s  p r o c e d u r e  p r o v i d e d  an i m p o r t a n t  
check on t h e  a c c u r a c y  o f  my e a r l i e r  work.  I f  t h e  s o u r c e s  and u ses  d i d  
n o t  b a l a n c e ,  t h e n  a s e a r c h  had  t o  be  made f o r  t h e  f a u l t y  s e r i e s  and t h e  
e r r o r  r e c t i f i e d .  T h i s  i m p o r t a n t  b y - p r o d u c t  of  t h e  method used  g i v e s  a 
h i g h  l e v e l  of  c o n f i d e n c e  i n  t h e  e a r l i e r  s e r i e s ,  which u se  of  t h e  b a l a n c e  
s h e e t  d a t a  a l o n e  would n o t  ha ve  done.
F i n a l l y ,  i t  i s  n e c e s s a r y  t o  p r o v i d e  a few n o t e s  on t h e  v a r i o u s  
c a t e g o r i e s  i n  t h e  f low  o f  funds  t a b l e s .
1. Gross  i n v e s t m e n t  i n  f i x e d  a s s e t s .  T h i s  i n c l u d e s  g r o s s  e x p e n d i ­
t u r e  on p l a n t ,  m a c h i n e r y ,  t o o l s ,  comm erc ia l  v e h i c l e s ,  b u i l d i n g s  and 
l a n d  a s s o c i a t e d  w i t h  m a n u f a c t u r i n g  and p i p e - l a y i n g .
2. Working c a p i t a l .  T h i s  i n c l u d e s  t h e  f o l l o w i n g  i t e m s .
(a)  S tocks  of  m a n u f a c t u r e d  goods and m a t e r i a l s  on hand .
(b)  C o n t r a c t s  i n  p r o g r e s s ,  wh ich  i n c l u d e  e x p e n d i t u r e s  and 
d e p o s i t s  on t h e  m a n u f a c t u r e  and l a y i n g  of  p i p e s  under  
c o n t r a c t ,  l e s s  any p r o g r e s s  payments .
(c)  Cash ,  which  i n c l u d e s  mon ies  h e l d  a t  t h e  bank  and on 
h a n d .
(d) T ra d e  d e b t s ,  n e t  of  bad  d e b t s  and u n e x p i r e d  c h a rg e s  
and b i l l s  r e c e i v a b l e .  ( I  have  u sed  t h e  company 's  
e s t i m a t e s  f o r  bad d e b t s  a s  a proxy f o r  a c t u a l  d e b t  
r e p u d i a t i o n ,  and have  a l s o  s u b t r a c t e d  such from 
p r o f i t s . )
(e)  E xpe r im en t s  o f  W.R. Hume.
3. I n v e s t m e n t s  o u t s i d e  t h e  company
(a)  Sha res  a d j u s t e d  f o r  r e v a l u a t i o n .
(b) Advances and l o a n s ,  m a in ly  t o  Hume S t e e l  and Hume 
P i p e  (Fa r  E a s t )  L t d .
(c)  Government l o a n s ,  wh ich  i n c l u d e s  Commonwealth War 
and Peace  l o a n s ,  and d e b e n t u r e s  of  l o c a l  government  
b o d i e s .
4.  O ve r sea s  a s s e t s .  These  v a l u e s  r e f e r  t o  t h e  changes  i n  g r o s s  
o v e r s e a s  a s s e t s  which  were  f i n a n c e d  from A u s t r a l i a .  T h i s  i s ,  changes 
i n  a s s e t s  n e t  of  changes  i n  l o c a l  ( S in g a p o r e  and New Zea la nd )  s o u r c e s  
of  c r e d i t .  However ,  most  i n v e s t m e n t  was u n d e r t a k e n  from A u s t r a l i a .
5. O th e r  A u s t r a l i a n  a s s e t s .  T h i s  i n c l u d e s  changes i n  v a l u e  of
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r a i l w a y  s i d i n g s ,  w h a r f s ,  moto r  c a r s  f o r  e x e c u t i v e s ,  o f f i c e  f u r n i t u r e ,  
l a b o r a t o r y  f a c i l i t i e s ,  a l i f e  i n s u r a n c e  p o l i c y  f o r  W.R, Hume and t h e  
p u r c h a s e  o r  s a l e  o f  p r o p e r t y  n o t  u sed  f o r  m a n u f a c t u r i n g  p u r p o s e s .  I t  
a l s o  c o n t a i n s  e r r o r s  a r i s i n g  from t h e  u se  of  t a x a t i o n  p r o v i s i o n s  and 
bad d e b t  p r o v i s i o n s  where  no i n f o r m a t i o n  has  b e e n  d i s c o v e r e d  f o r  income 
t a x  p a i d  and d e b t s  a c t u a l l y  r e p u d i a t e d .
6. Gross  u n d i s t r i b u t e d  e a r n i n g s .  T h i s  c o n s i s t s  of
(a)  A u s t r a l i a n  g r o s s  m a n u f a c t u r i n g  p r o f i t ;
(b) A u s t r a l i a n  g r o s s  n o n - m a n u f a c t u r i n g  p r o f i t  -  t h i s  
i n c l u d e s  p r o f i t s  on l a y i n g  c o n t r a c t s ,  agency p r o f i t s  
and r o y a l t i e s ,  c om m iss ions ,  r e n t ,  i n t e r e s t  ( n e t ) ,  and 
d i v i d e n d s  r e c e i v e d .
(c) g r o s s  New Z e a la n d  m a n u f a c t u r i n g  and p i p e  l a y i n g  p r o f i t s ;
(d) f rom t h e  a d d i t i o n  of  ( a ) , (b) and (c)  we s u b t r a c t  
d i v i d e n d s  and income t a x  i n  t h e  y e a r  t h a t  t h e y  were 
p a i d .
I n  t h e  c a s e  of  Hume P i p e ,  i n f o r m a t i o n  r e g a r d i n g  t h e  v a l u e  of  t a x e s  
p a i d  i s  t o  be  found  i n  t h e  form of  r e c e i p t s  i n  t h e  company’ s t a x  f i l e s .  
U n f o r t u n a t e l y  t h e  c o v e ra g e  i s  n o t  c o m p l e t e ,  b u t  t h e  h i g h  o r d e r  o f  
a c c u r a c y  b e tw e en  t a x a t i o n  e s t i m a t e s  made by t h e  company ( t o  be  found i n  
t h e  s e r i e s  o f  a c c o u n t s  A . N . U . , 3 2 /6 )  and t a x e s  p a i d  i n  t h e  f o l l o w i n g  
y e a r  e n a b l e  t h e  fo rm e r  t o  be  u s e d  as a p roxy  f o r  t h e  l a t t e r .  An 
e s t i m a t e  o f  t a x e s  was made by t h e  Hume a c c o u n t a n t  of  t h e  income i n ,  s a y ,  
y e a r  t  ( f o r  t h e  b a l a n c e  s h e e t  com pi led  a t  t h e  end o f  t h a t  y e a r ) , and i n  
a lm o s t  a l l  c a s e s  ( t h e  e x c e p t i o n  b e i n g  1930/31)  a s i m i l a r  v a l u e  was p a i d  
i n  y e a r  t + 1 ; on ly  v e r y  s m a l l  amounts  o f  t a x e s  w ere  p a i d  (o r  r e c e i v e d )  
w i t h  a l ag  o f  g r e a t e r  t h a n  one y e a r  a f t e r  t h a t  i n  which t h e  income was 
e a r n e d .  T h e r e f o r e  t h e  e s t i m a t e  f o r  y e a r  t  h a s  b e e n  s u b t r a c t e d  from 
r e c e i p t s  i n  y e a r  t+1 .  Very few t a x  r e c e i p t s  were  r e c o v e r e d  f o r  Hume 
S t e e l  L t d ,  and t h e r e f o r e  t h i s  company' s  t a x a t i o n  e s t i m a t e s  w ere  used  i n  
a s i m i l a r  way t o  t h o s e  j u s t  d e s c r i b e d .
7. S h a re  c a p i t a l  i n c l u d e s  g r o s s  p r o c e e d s  from o r d i n a r y  and 
p r e f e r e n c e  i s s u e s .  Bonus i s s u e s  have  b e e n  e x c l u d e d .
8. Bank l o a n s .
9 .  O th e r  l o a n s  i n c l u d e  l o a n s  and d e p o s i t s  on c a l l ,  and c r e d i t  on
l a n d .
10. T rade  c r e d i t ,  wh ich  was e x te n d e d  t o  t h e  companies  by t h e i r  
t r a d i n g  p a r t n e r s .
11. Unsecured  d e b e n t u r e s  o r  b o n d s .
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12. Intercompany adjustment. The above notes refer to the tables 
for each company. In order to combine these individual tables it was 
necessary to omit on the source side any income received by one company 
from another (e.g. advances received by Hume Steel from Hume Pipe), and 
on use side any internal advance to a company within this organisation. 
We wish to avoid any doubt counting. Also, as the accounts for the 
three companies cover slightly different financial years (ending May, 
June and September), the uses and sources of funds in any year will not 
balance. For example, Hume Pipe may have increased its overdraft 
between the 30 June and 30 September in order to make an advance to 
Hume Steel. Consequently the Hume Pipe account ending June will not 
show an increase in overdraft, but the Hume Steel account ending 
September will show the results of that advance in increased invest­
ment, working capital, cash, or other asset item. On combining the 
two accounts total uses of funds will exceed total sources. Therefore 
an adjustment item has been included.
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C h a p t e r  8
WORKFORCE AND GROWTH
T h e o r e t i c a l l y  t h e  s u p p l y  o f  l a b o u r  s k i l l s  i n  a n  econo my  c a n  
i n f l u e n c e  t h e  g r o w t h  o f  a  f i r m  i n  t h r e e  m a i n  w a y s .  F i r s t l y  a n  
i m p r o v e m e n t  i n  t h e  q u a l i t y  o f  t h e  w o r k f o r c e ,  d u e  t o  e i t h e r  r i s i n g  
s t a n d a r d s  o f  g e n e r a l  a n d  t e c h n i c a l  e d u c a t i o n  i n  t h e  c o m m u n i t y  o r  t h e  
i n s t i t u t i o n  o f  i n t e r n a l  t r a i n i n g  s c h e m e s  b y  i n d i v i d u a l  c o m p a n i e s  ( o r  
b o t h ) ,  w i l l  p r o d u c e  a n  i n c r e a s e  i n  a  f i r m ’ s o u t p u t  p e r  u n i t  o f  i n p u t .  
S e c o n d l y ,  i f  a  f i r m  e n c o u n t e r s  s h o r t a g e s  i n  t h e  s u p p l y  o f  t h e  l a b o u r  
s k i l l s  w h i c h  i t  r e q u i r e s ,  i t s  r a t e  o f  g r o w t h  w i l l  b e  r e d u c e d  ( o r  h e l d  
i n  c h e c k )  u n t i l  som e s o l u t i o n  c a n  b e  f o u n d .  As i n c r e a s e s  i n  l a b o u r  
i n p u t  d u r i n g  t h e  i n t e r w a r  p e r i o d  a c c o u n t e d  f o r  a s  much a s  4 0 . 1  p e r  
c e n t  o f  Hume S t e e l ’ s g r o w t h  i n  a c t i v i t y  a n d  1 6 . 4  p e r  c e n t  o f  Hume 
P i p e ’ s ,  t h i s  f i r m  w o u l d  h a v e  b e e n  s e n s i t i v e  t o  c o n d i t i o n s  o f  l a b o u r  
s u p p l y .  T h i r d l y ,  a n d  c l o s e l y  r e l a t e d  t o  t h e  l a s t  p o i n t ,  b o t t l e n e c k s  
i n  t h e  s u p p l y  o f  c e r t a i n  s k i l l s  may i n d u c e  l a b o u r - s a v i n g  t e c h n i c a l  
c h a n g e ,  d u e  t o  a b s o l u t e  s h o r t a g e s ,  o r ,  i f  t h e  m a r k e t  i s  o p e r a t i n g  
f r e e l y  ( w h i c h  we s h a l l  sh ow  w a s  n o t  t h e  c a s e ) , t o  c h a n g e s  i n  r e l a t i v e  
f a c t o r  p r i c e s .
T h i s  c h a p t e r  i s  d i v i d e d  i n t o  two m a i n  s e c t i o n s .  I n  t h e  f i r s t  a n  
e x a m i n a t i o n  h a s  b e e n  m ade  o f  t h e  g r o w t h  a n d  c o m p o s i t i o n  o f  t h e  f i r m ' s  
w o r k f o r c e  i n  o r d e r  t o  d e t e r m i n e  i t s  l a b o u r  r e q u i r e m e n t s .  I t  w a s  f o u n d  
t h a t  Hume P i p e  e m p l o y e d  m a i n l y  u n s k i l l e d  l a b o u r ,  w h i l e  Hume S t e e l  was  
d e p e n d e n t  u p o n  t h e  s e r v i c e s  o f  s e m i - s k i l l e d  ( m a c h i n i s t s )  a n d  h i g h l y  
s k i l l e d  ( h a n d  w e l d e r s  a n d  f i t t e r s  a n d  t u r n e r s )  w o r k e r s  i n  i t s  s t e e l -  
p i p e  f a b r i c a t i o n  a n d  e n g i n e e r i n g  w o r k s h o p s .  I n  t h e  s e c o n d  p a r t  o f  t h i s  
c h a p t e r  a  b r i e f  s u r v e y  h a s  b e e n  m ade  o f  t h e  s u p p l y  a n d  p r i c e  o f  l a b o u r  
i n  A u s t r a l i a  b e t w e e n  1910 a n d  1 9 4 0 ,  t o g e t h e r  w i t h  a n  e x a m i n a t i o n  o f  
H u m e s '  e x p e r i e n c e  i n  t h i s  m a r k e t .  I t  w a s  d i s c o v e r e d  t h a t  w h i l e  a  
s u r p l u s  o f  u n s k i l l e d  l a b o u r  e x i s t e d  i n  A u s t r a l i a  t h r o u g h o u t  t h i s  p e r i o d  
t h e r e  w a s  a  s h o r t a g e  o f  s k i l l e d  t r a d e s m e n , ' * ’ w h i c h  c r e a t e d  r e c r u i t m e n t
T h i s  h a s  a l r e a d y  b e e n  m e n t i o n e d  b y  C. F o r s t e r  i n  I n d u s t r i a l  
D e v e l o p m e n t , p . 1 8 2 ,  f o r  t h e  t w e n t i e s .
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T a b l e  8-1
Hume P ip e
C om p o s i t io n  of  wages and s a l a r i e s  ( c u r r e n t  p r i c e s )
(£ )
Wages Branch Head T o t a l
P r o d u c t i v e Non- To ta  1 o f f i c e o f f i c e wages andp r o d u c t i v e s a l a r i e s s a l a r i e s s a l a r i e s
1921/22 53,611 7 ,784 61,395 13,144 2,590 77,129
1922/23 45 ,081 9 ,861 54 ,942 16,817 2,932 74,691
1923/24 44 ,105 8 ,642 52,747 11,793 3,973 68 ,515
1924/25 42 ,846 9 ,394 52,240 13,484 3 ,053 68,777
1925/26 49 ,569 10,109 59 ,678 14,152 4 ,070 77 ,900
1926/27 48,581 8 ,052 56 ,633 12,840 5 ,218 74,691
1927/28 49,829 7,659 57 ,488 13,289 5,147 75 ,924
1928/29 45 ,964 7 ,254 53 ,218 14,629 5 ,128 72 ,975
1929/30 47 ,4 09 7,352 54,761 15,556 4,349 74,666
1930/31 23 ,724 5 ,040 28,764 10,916 3 ,247 42 ,927
1931/32 15,320 3 ,245 18,565 10,003 3 ,460 32 ,028
1932/33 3 1 ,208 5 ,224 36 ,432 10,623 4 ,346 51,401
1933/34 38 ,462 6 ,605 45 ,067 12,262 4 ,042 61 ,371
1934/35 38,621 7,989 46 ,610 13,410 4 ,200 64 ,220
1935/36 47 ,186 8 ,990 56 ,176 13,908 4 ,183 74,267
1936/37 50 ,378 9 ,3 4 4 59 ,7 22 16,219 4 ,103 80 ,044
1937/38 64,941 12,432 77,373 16,114 4 ,173 97 ,660
1938/39 70 ,046 13,806 83 ,852 17,024 4,805 105,681
T a b l e  8-2
Hume S t e e l L td
Compos i t i o n o f  wages and s a l a r i e s
(£)
Wages Branch Head T o t a l
P r o d u c t i v e Non- T o ta l o f f i c e o f f i c e wages and
p r o d u c t i v e s a l a r i e s s a l a r i e s * s a l a r i e s
1923/24 976 _ 976 1,584 _ 2 ,560
1924/25 2 ,546 738 3,284 1,960 - 5 ,2 4 4
1925/26 15 ,173 2 ,742 17,915 2 ,162 - 20,077
1926/27 47 ,564 5 ,161 52 ,725 2 ,105 - 54,830
1927/28 37 ,155 5 ,832 42,987 3 ,426 - 46 ,413
1928/29 N.A. N.A. N.A. N.A. - N.A.
1929/30 23 ,967 3 ,071 27,038 3 ,140 2,861 33,039
1930/31 8 ,526 1,146 9 ,672 3 ,077 1,250 13,999
1931/32 13,896 1,656 15,552 3,224 1,879 20 ,655
1932/33 19 ,628 1 ,078 20 ,706 4 ,232 1,747 26,685
1933/34 31 ,978 2 ,420 34,398 4 ,915 2 ,731 42 ,044
1934/35 24 ,838 2,935 27 ,773 5 ,028 1,849 34 ,650
1935/36 44 ,2 04 4 ,4 0 0 48 ,604 4 ,818 2,197 55,619
1936/37 76 ,932 9 ,6 8 8 86 ,620 7 ,3 00 3 ,038 96 ,958
1937/38 65,924 8 ,574 74,498 7,881 3 ,734 86 ,113
1938/39 61 ,286 7 ,0 1 8 68 ,304 6 ,792 4 ,6 9 5 79,791
* P r i o r to  1929/30 t h i s  i t e m h a s  b e e n i n c l u d e d  i n b r a n c h  o f f i c e
s a l a r i e s .
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prob lem s  f o r  Hume S t e e l .  To a c e r t a i n  e x t e n t  t h e  sup p ly  o f  l a b o u r  
a c t e d  as  a c o n s t r a i n t  on t h e  f i r m ’ s r a t e  o f  g row th .  F i n a l l y  i t  i s  t o  
be  r e g r e t t e d  t h a t  t h i s  s u b j e c t  i s  p o o r l y  documented i n  t h e  f i r m ' s  
s u r v i v i n g  r e c o r d s ,  and h a s  r e s t r i c t e d  t h e  s c o p e  of  t h i s  e n q u i r y . * -
I  Growth and C om p o s i t io n  of Workforce
I n  C h a p t e r  4 i t  was o b s e rv e d  t h a t  t h e  l a b o u r  i n p u t  f o r  Hume
e n t e r p r i s e s  grew a t  a compound r a t e  o f  9 p e r  c e n t  p e r  annum d u r i n g  t h e
2
i n t e r w a r  p e r i o d ,  compared w i t h  5 .8  p e r  c e n t  f o r  Hume P i p e .  These  
r a t e s  o f  g rowth  w ere  c o n s i d e r a b l y  g r e a t e r  t h a n  t h a t  o f  t h e  i n d u s t r i a l  
e n g i n e e r i n g  s e c t o r  ( 2 . 6  p e r  c e n t  p e r  annum) o v e r  t h e  same p e r i o d .  
T h e r e f o r e  t h e  f a c t  t h a t  Humes' l a b o u r  r e q u i r e m e n t s  were  growing a t  a 
f a s t e r  r a t e  t h a n  t h e  demand f o r  t h i s  c l a s s  o f  workman may have 
p r e s e n t e d  t h e  f i r m  w i t h  s u p p ly  p r o b le m s .  T h i s  w i l l  b e  examined i n  t h e  
second  p a r t  o f  t h i s  c h a p t e r .
From t h e  m a n u f a c t u r i n g  a c c o u n t s  i t  i s  p o s s i b l e  t o  d i v i d e  Humes' 
w o r k f o r c e ,  i n  t e rm s  o f  wages and s a l a r i e s  p a i d ,  i n t o  p r o d u c t i v e  l a b o u r ,  
n o n - p r o d u c t i v e  l a b o u r ,  and o f f i c e  s t a f f .  P r o d u c t i v e  l a b o u r  i n c l u d e s  
a l l  f a c t o r y  w o r k e r s ,  w h i l e  u n p r o d u c t i v e  l a b o u r  r e f e r s  t o  t h o s e  men 
i n v o l v e d  i n  r e p a i r ,  m a i n t e n a n c e  and a l t e r a t i o n  o f  p l a n t  and m a c h i n e r y ,  
t r a n s p o r t  and s t a c k i n g  o f  p i p e s ,  c l e a n i n g ,  and s e c u r i t y .  T a b l e s  8-1 
and 8-2 i n d i c a t e  t h a t  f o r  Hume S t e e l  and Hume P ip e  combined,  p r o d u c t i v e  
l a b o u r  a c c o u n t e d  f o r  67 .7  p e r  c e n t  o f  t h e  wage and s a l a r y  b i l l  f o r  t h e  
i n t e r w a r  p e r i o d ,  n o n - p r o d u c t i v e  l a b o u r  10 .8  p e r  c e n t ,  and o f f i c e  s t a f f  
21 .5  p e r  c e n t .  I t  i s  w i t h  t h e  f i r s t  o f  t h e s e  c a t e g o r i e s ,  w h ich  
c o n s t i t u t e s  o v e r  t w o - t h i r d s  o f  t h e  w o r k f o r c e ,  t h a t  we w i l l  l a r g e l y  be 
con c e rn e d  i n  t h i s  c h a p t e r .
I t  i s  u n f o r t u n a t e  t h a t  d a t a  which  would e n a b l e  a d e t a i l e d  
d i s s e c t i o n  o f  t h e  above  f i g u r e s  on an o c c u p a t i o n a l  b a s i s ,  i s  on ly
U n f o r t u n a t e l y  a lm o s t  a l l  t h e  d e t a i l e d  f a c t o r y  r e c o r d s  r e l a t i n g  t o  t h e  
employment  o f  l a b o u r  have  b e e n  d e s t r o y e d .  Our o n l y  s o u r c e s  o f  
i n f o r m a t i o n  a t  t h i s  l e v e l  a r e  t h e  t a x a t i o n  f i l e s  f o r  a few i s o l a t e d  
y e a r s ,  and t h e  f i r m ' s  l e t t e r b o o k s .  Comprehens ive  d a t a  i s  on ly  
a v a i l a b l e  i n  a summarised and h i g h l y  a g g r e g a t e d  form.
2
Due t o  an a b s e n c e  o f  d a t a  on h o u r s  worked ,  wages and s a l a r i e s ,  which  
have  been  a d j u s t e d  f o r  c hanges  i n  wage r a t e s ,  w e re  u s e d .  See 
Appendix IV.
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available for a few branches in a few scattered years. However, it is 
sufficient to build up a picture of the labour skills utilised in the 
manufacture of both concrete and steel pipes, as the basic organisation 
of production did not alter during this period or between branches.'*'
The most detailed classification of workforce by occupation has been 
discovered for Queensland during the year 1936/37, in the firm's 
taxation files. As this branch only manufactured concrete products, 
the situation is not complicated by the inclusion of engineers. From 
this source Table 8-3 has been compiled. The main occupational groups 
employed on the manufacture of pipes were labourers and moulders, and 
the skill differential was very small. Wage rates paid by the firm 
(Table 8-4) to their various employees are a reflection of the marginal 
difference in skill requirements. In the late twenties most pipe 
workers were paid the same rate - that of a general labourer - and even 
during the second half of the thirties, by which time the Arbitration 
Court had investigated more closely the question of skills, the margins 
paid to mixers and moulders were very small. Consequently the bulk of 
the workforce,with the exception of wire drawers and carpenters (only 
4.2 per cent of the total) can be classified as unskilled.
Table 8-3
Hume Pipe, Queensland branch
Composition of workforce (both productive and non-productive)
1936/37
Wages
paid
(£)
Weeks
worked
Average rate 
per week* 
(£)
1. Moulders 3,645 844 4.32
2. Mixers 971 210 4.62
3, Strippers 874 206 4.24
4. Assemblers 256 70 3.66
5. Labourers 4,066 971 4. 19
6. Wire drawers 213 50 4.26
7. Reinforcement makers 492 139 3.54
8. Specials makers 290 73 3.97
9. Testers 489 137 3.57
10. Boiler attendant 106 23 4.61
11. Carpenter 374 66 5.67
12. Total 11,776 2,789 4.22
* These figures should not be confused with rates of pay, as they 
include varying amounts of overtime and junior labour.
SOURCE: A.N.U., 32/51.
Although changes were continually being made to the machinery used 
(see Chapter 5), the basic unit of production did not change (see 
Chapter 6).
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T a b l e  8-4
Hume P i p e ,  Tasmanian b r a n c h  
Wage r a t e s ,  1927 /28—1938/39
1927/28
( p e r
h o u r )
1935/36
( p e r
h o u r )
1936/37
( p e r
h ou r )
1937/38
( p e r
week)
1938/39
( p e r
week)
1. Moulders 1/9 W h W h 4 /  1/0 4 /  1 /0
2. Mixers 1/9 1/8  k 1/9 4 /  4 / 0 4 /  5 /0
3. C a s e r s - 1 /7 1/7 3 / 1 9 /6 3 / 1 9 / 6
4. L a b o u r e r s 1/9 1/7 1/7 3 / 1 9 / 6 3 / 1 9 / 6
5. R e in fo r c e m e n t  makers - 1/7 - 3 / 1 9 / 6 3 / 1 9 / 6
6. C a r p e n t e r s - 2 /2 -
SOURCE: A .N .U . ,  3 2 /5 1 .
For  Hume S t e e l  t h e  on ly  d e t a i l e d  i n f o r m a t i o n  a v a i l a b l e  r e l a t e s  
t o  Q ueens land  i n  1938 /39 .  Once a g a i n  l a b o u r e r s  c o n s t i t u t e  t h e  l a r g e s t  
o c c u p a t i o n a l  group  ( s e e  T a b l e  8 - 5 ) ,  a l t h o u g h  most  of  t h e s e  men would  
have  b e e n  employed i n  t h e  y a r d  and a s s i s t i n g  i n  t h e  f a c t o r y .  However ,  
i n  c o n t r a s t  t o  t h e  m a n u f a c t u r e  o f  c o n c r e t e  p i p e s ,  s t e e l  f a b r i c a t i o n  
r e q u i r e d  t h e  employment  o f  a g r e a t e r  p r o p o r t i o n  o f  s k i l l e d  and sem i ­
s k i l l e d  w o r k e r s .  S k i l l e d  w o r k e r s  i n c l u d e d  hand w e l d e r s ,  f i t t e r s ,  and 
c a r p e n t e r s ,  and c o n s t i t u t e d  16 .6  p e r  c e n t  o f  t h e  w o r k f o r c e ,  w h i l e  
s e m i - s k i l l e d  l a b o u r ,  which  i n c l u d e d  mach ine  w e l d e r s  and o t h e r  mach ine  
o p e r a t o r s ,  amounted t o  a f u r t h e r  22.9  p e r  c e n t . ^  T h e r e f o r e ,  
a p p r o x i m a t e l y  40 p e r  c e n t  o f  Hume S t e e l ’ s w o r k f o r c e  (b o th  ' p r o d u c t i v e '  
and ' n o n - p r o d u c t i v e ' )  was e i t h e r  s k i l l e d  o r  s e m i - s k i l l e d ,  compared w i t h  
on ly  4 p e r  c e n t  f o r  Hume P i p e .  T h i s  s u p p o r t s  t h e  comment of t h e  
a s s i s t a n t  c h i e f  e n g i n e e r  t o  Cussen  i n  1948: 'The two c l a s s e s  of 
c o n s t r u c t i o n a l  work [ c o n c r e t e  and s t e e l  p ipem ak in g]  d i f f e r  t o  a g r e a t e r  
e x t e n t  i n  t h e  t y p e  o f  l a b o u r  r e q u i r e d  and i t  m us t  be  conceded  t h a t  t h e  
work f o r c e  of  t h e  s t e e l  f a c t o r i e s  c a l l s  f o r  a g r e a t e r  p r o p o r t i o n  o f
2
s k i l l e d  men t r a i n e d  i n  t h e  m a n i p u l a t i o n  and f a b r i c a t i o n  o f  m e t a l s . '
So f a r  i t  has  b e e n  d i s c o v e r e d  t h a t  Hume e n t e r p r i s e s  employed a 
w ide  v a r i e t y  o f  l a b o u r  s k i l l s .  Whil e  t h e  m a n u f a c t u r e  o f  c o n c r e t e  p i p e s  
r e q u i r e d  on ly  u n s k i l l e d  l a b o u r ,  i t  was n e c e s s a r y  t o  employ s e m i - s k i l l e d
T h i s  has  b e e n  m easu red  i n  t e rm s  o f  weeks w orked .  Us ing  wages p a i d ,  
t h i s  amounts  t o  23 .0  p e r  c e n t  and 22 .7  p e r  c e n t  r e s p e c t i v e l y .
M .H .O . , R e p o r t  by W.R. Crawford  t o  J . A .  C u s s e n ,  1948, p . l .
2
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T a b l e  8-5
Hume S t e e l  L t d ,  Queens land  b r a n c h  
C om pos i t ion  o f  w o r k f o r c e , 1938/39
Wages
p a id
(£)
Weeks
worked
Average  r a t e  
p e r  week 
(£)
1. F i t t e r s 918 161 5.70
2, Hand w e l d e r s 1 ,094 172 6 .36
3. Machine w e l d e r s 1,457 328 4 .44
4. O the r  m ach ine  o p e r a t o r s 1,571 375 4.19
5. L a b o u r e r s 5 ,655 1,422 3 .98
6. P i p e  l i n e r s 588 121 4 .86
7. T a r  d i p p e r s 520 113 4 .60
8. B r i c k l a y e r s 50 10 5 .0
9.  C a r p e n t e r s 1 ,055 175 6.03
10. D r i v e r s 328 166 1.98
11, T r a d e s m e n ' s  a s s i s t a n t s 101 23 4.39
12. T o t a l 13,337 3 ,066 4.35
SOURCE: A .N .U . ,  32 /51
and s k i l l e d  l a b o u r  f o r  t h e  f a b r i c a t i o n  of  s t e e l  p i p e s .  A l s o ,  as  t h e  
f i r m  m a n u f a c t u r e d  i t s  own p l a n t  and m a c h i n e r y ,  s k i l l e d  t r a d e s m e n  were 
employed Th i t s  e n g i n e e r i n g  workshops  a t  F o o t s c r a y  ( V i c t o r i a ) , Keswick 
(Sou th  A u s t r a l i a )  and S ub iaco  (W estern  A u s t r a l i a ) .  The f o l l o w i n g  t a b l e  
( 8 -6 )  i n d i c a t e s  t h e  employment  c a t e g o r i e s  a t  t h e  Keswick e n g i n e e r i n g  
workshop  a t  t h e  end o f  Sep tem ber  1933. T h i s  was i n  t h e  m i d s t  of  
d e p r e s s i o n  and t h e  numbers  employed w ere  c o n s i d e r a b l y  d e p l e t e d .
T a b l e  8-6
Employment: Keswick e n g i n e e r i n g  w o r k s h o p , 
29-30 Sep tem ber  1933
Numbers Wage r a t e  p e r  12 hours
Works manager  ( f i t t e r  and t u r n e r ) 1 £ 1 . 1 8 .  2
Foreman ( f i t t e r ) 1 £ 1 . 1 6 . 1 0
F i t t e r s  and t u r n e r s 7 £1 . 3 . 3  t o  1 .4 .11
She e t  m e t a l  worker 1 £1.  0 .  4
a s s i s t a n t 1 £ 0 , 1 0 . 1 1
P a t t e r n m a k e r 1 £1.  5. 6
SOURCE: A .N .U . ,  3 2 / 6 / 3 1 5 .
Normally a n y th i n g  up t o  t h r e e  b l a c k s m i t h s  w ere  employed i n  a d d i t i o n  t o  
t h e  c a t e g o r i e s  t a b l e d  h e r e .  T h i s  e v id e n c e  i n d i c a t e s  t h a t  Hume
1 A .N .U . ,  3 2 / 5 1 / IB.
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enterprises used traditional jobbing techniques even in the thirties 
despite the growing occurrence (noted in the above pages and Chapter 4) 
of repetitive work in Australian engineering workshops after World War 
I. This repetitive work only required the use of semi-skilled labour 
(machinists) together with specialised semi-automatic machinery. As 
shown in Chapter 5, Humes employment of jobbing techniques was largely 
due to the variety of tasks expected of the firm's engineering trades­
men and their relatively small output.
II The Supply of Labour
Humes had to operate within a labour market characterised by 
certain conditions over which it had no control. These conditions 
included the overall supply of labour in relation to demand, the skills 
that the Australian workforce possessed, and the price that had to be 
paid for these skills. As Hume enterprises utilised fairly unique 
labour skills, by virtue of their patented manufacturing processes, 
they were required to give on-the-job training to the labour they 
employed. In view of this the following discussion is divided between 
sketching the general conditions of supply in the Australian labour 
market between 1910 and 1940 and indicating the manner in which (and 
how effectively) Humes exploited this for its own purposes.
The Australian labour market, 1910-40
To gain a greater understanding of the firm's situation it is 
necessary to place it within the context of a wider environment. As 
others have dealt with aspects of the Australian labour market, only a 
survey of the main characteristics will be dealt with here.^ It is 
difficult to measure with any degree of accuracy the relationship 
between demand and supply in the Australian labour market during this 
period. It has been generally conceded that the best available measure 
of this relationship is the official series of percentage of trade 
unionists unemployed. This series, which is based upon a sample (after 
1913) covering 50 per cent of all unionists and 25 per cent of all
1 Reference will be made to these works in the following pages.
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Table 8-7
Trade union unemployment in Australia, 1910-1940; 
General and skilled 
(%)
Official Index 
All unions*
Amalgamated 
Engineering Union**
all ilack of 
causes work
inc.1 .sick 
members
1 excl.sick 
members
1910 5.6 N.A. 3.5 1.9
1911 4.7 N. A. 2.3 0.8
1912 5.6 N.A. 2,5 1.2
1913 6.5 5.2 3.3 2,0
1914 8.3 7.1 4.1 2.6
1915 9.3 8.3 3.0 1.5
1916 5.8 4.8 2.5 1.1
1917 7.1 6.1 2.4 1.1
1918 5.8 4.4 2.7 1.4
1919 6.6 4.5 4.4 2.2
1920 6.5 5.2 3.0 1.5
1921 11.2 10.5 5.9 4.4
1922 9.3 8.5 6.1 4.9
1923 7.1 6.2 3.9 2.6
1924 8.9 6.9 3.4 2.1
1925 8.8 7.2 3.5 2.1
1926 7.1 6.3 3.5 1.9
1927 7.0 6.2 4.1 2.5
1928 10.8 10.0 6.3 4. 7
1929 11. 1 10.2 7.0 5.3
1930 19.3 N.A. 16.0 14.4
1931 27.4 N.A. 27.4 25.7
1932 29.0 N.A. 26.8 25.5
1933 25.1 N.A. 21.2 19.7
1934 20.5 N.A. 15.0 13.5
1935 16.5 N.A. 9.0 7.2
1936 12.2 N.A. 6.0 4.4
1937 9.3 N.A. 4.8 3.1
19 38 8.7 N.A. 4.8 3.0
19 39 9.7 N.A. 5.3 3.6
* Commonwealth of Australia, Labour Report.
** N.G. Butlin, ’An Index of Engineering Employment, 1852-1943',
Economic Record, vol .22 (Dec. 1946) , pp.249 and 252.
employees, provides a rough guide to conditions in the Australian
labour market. From Table 8-7 column 1, it can be seen that unemploy-
ment rose from between 5 and 6 per cent in the pre-World War I years to
Colin Forster, ’Australian Unemployment, 1900-1940’, Economic Record, 
vol.41, 1965, p.431. This author makes a thorough investigation of the 
sources and relevance of unemployment figures in Australia.
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an a v e r a g e  o f  a p p r o x i m a t e l y  9 p e r  c e n t  d u r i n g  t h e  t w e n t i e s ,  and 18 p e r
c e n t  d u r i n g  t h e  t h i r t i e s . *  C l e a r l y  t h e  s u p p ly  o f  l a b o u r  d u r i n g  t h e s e
t h i r t y  y e a r s  exceeded  demand q u i t e  c o n s i d e r a b l y .  T h e r e f o r e  t h e  o v e r a l l
deve lopm en t  of  s e c o n d a r y  i n d u s t r y  i n  t h i s  p e r i o d  would n o t  have  be e n
r e s t r a i n e d  by a s h o r t a g e  o f  l a b o u r .  However ,  t h e  s i t u a t i o n  was more
complex t h a n  t h i s .  W i t h i n  t h e  m i d s t  o f  a g e n e r a l  o v e r s u p p l y  of  l a b o u r
2
t h e r e  e x i s t e d ,  t h r o u g h o u t  t h i s  p e r i o d ,  a s h o r t a g e  o f  s k i l l e d  l a b o u r .
Th is  can be i l l u s t r a t e d  by r e f e r e n c e  t o  (Tab le  8 - 7 ,  columns 3 and 4) 
unemployment  i n  t h e  Amalgamated E n g i n e e r i n g  Union .  T h i s  u n i o n  was 
chosen  b e c a u s e  i t  was composed o f  h i g h l y  s k i l l e d  members , and b e c a u s e  
i t  i s  r e l e v a n t  t o  t h e  t y p e  o f  l a b o u r  employed by Hume S t e e l .  By 
c om par i son  w i t h  t h e  o f f i c i a l  a l l - u n i o n  i n d e x ,  unemployment i n  t h e  
A.E.U.  was v e r y  low t h r o u g h o u t  t h i s  p e r i o d ,  w i t h  t h e  e x c e p t i o n  o f  t h e  
d e p r e s s i o n  y e a r s .
T h i s  s t a t i s t i c a l  e v i d e n c e  can b e  s u b s t a n t i a t e d  by w r i t t e n
con te m pora ry  s t a t e m e n t s .  A s e l e c t i v e  r e f e r e n c e  t o  t h e s e  s t a t e m e n t s
s h o u ld  be s u f f i c i e n t  t o  e s t a b l i s h  t h i s  f a c t .  I n  1912 a r o y a l  commission
i n  i t s  r e p o r t  on t h e  s h o r t a g e  of  l a b o u r  i n  New South Wales  conc luded
t h a t :  ' I t  became e a r l y  e v i d e n t  t h a t  t h e r e  was no n e c e s s i t y  t o
i n v e s t i g a t e  t h e  q u e s t i o n  of  s h o r t a g e  as  r e g a r d s  u n s k i l l e d  l a b o u r ,  i t
b e i n g  conceded  on a l l  hands  t h a t . . . t h e r e  i s  a b u n d a n t  l a b o u r  of  t h a t
c l a s s  i n  t h e  S t a t e ' .  However ,  t h e  com m iss ioners  went  on t o  r e p o r t
t h a t  ' . . . t h e r e  does e x i s t  i n  t h e  S t a t e ,  i n  most o f  t h e  s k i l l e d  t r a d e s
and i n  most  o f  t h e  m a n u f a c t u r i n g  i n d u s t r i e s ,  a g r e a t  and permanen t
need  f o r  t h e  i n t r o d u c t i o n  from a b ro a d  o f  t r a i n e d  and com pe ten t  
3
w o r k e r s ' .  I n  f a c t ,  a t  t h i s  t im e  'The demand f o r  s k i l l e d  l a b o u r  was so
4
g r e a t  t h a t  payment o f  wages above t h e  minimum was v e r y  common' . In  
t h e  m i d - t w e n t i e s  t h e  Royal  Commission on N a t i o n a l  I n s u r a n c e  came to  t h e
F o r s t e r  i s  c o n v in c e d  t h a t  t h e  p e r c e n t a g e s  p r i o r  t o  1913, b e i n g  b a s e d  
m a in ly  on s k i l l e d  u n i o n  r e t u r n s ,  a r e  an u n d e r e s t i m a t e  o f  t h e  d e g r e e  o f  
unemployment .
2
C. F o r s t e r  i n  I n d u s t r i a l  D e v e lo p m e n t , p p . 180 -2 ,  d e m o n s t r a t e d  t h i s  
c o n d i t i o n  f o r  t h e  1 920 ' s .
3
N .S . W. P P , 1911-12,  v o l . 2 ,  I n t e r i m  R e p o r t s  of  a Royal  Commission on 
t h e  A l l e g e d  S h o r t a g e  of  Labour  i n  t h e  S t a t e  of  New South W ale s ,  p p . v - v i .
4
K.D. B u c k le y ,  The Amalgamated E n g i n e e r s  i n  A u s t r a l i a ,  1852-1920 
(A .N .U . , 1970) ,  p . 193.
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same c o n c l u s i o n :  ' . . . t h e  g r e a t e s t  p r o p o r t i o n  of  unemployment , i s
amongst  t h e  u n s k i l l e d  and c a s u a l  w o r k e r s , '  and t h a t  ’ . . . g e n e r a l l y  t h e
p e r c e n t a g e  of  unemployment amongst s k i l l e d  w o r k e r s  i s  n o t  h i g h ,  w h i l s t
i n  some i n d u s t r i e s  s u f f i c i e n t  s k i l l e d  men a r e  n o t  a lways a v a i l a b l e ' . ^
Th i s  r e c e i v e s  f u r t h e r  s u p p o r t  f rom Dr T. S h e r i d a n ,  who, u s i n g  d i f f e r e n t
s o u r c e s ,  s a i d :  ' I n  t h e  e x p a n s i o n a r y  p e r i o d  of  t h e  1920' s  management
h a d ,  w i t h  some j u s t i f i c a t i o n ,  b i t t e r l y  com pla in ed  of a s h o r t a g e  of
2
s k i l l e d  m e t a l  t r a d e s m e n ' .  Even i n  t h e  m i d - t h i r t i e s ,  when g e n e r a l  
unemployment was h i g h ,  t h e  P r e s i d e n t  o f  t h e  Commonwealth A r b i t r a t i o n  
Commission ( Judge  Beeby) cou ld  say t h a t  ' . . . i n  some S t a t e s  mechan ic s  
a r e  s c a r c e  and u n io n s  a r e  f r e q u e n t l y  u n a b l e  to  meet  r e q u e s t s  t o  s u p p ly  
them. T u r n e r s ,  f i t t e r s ,  e l e c t r i c a l  f i t t e r s ,  f i r s t  g r a d e  m a c h i n i s t s
3
and some o t h e r s  j u s t  now can  p i c k  and choose  employment ' .  T h i s  
s i t u a t i o n  was b r o u g h t  a b o u t  by a r e d u c t i o n  i n  t h e  number o f  t r a d e s m e n  
be low t h e  1930 l e v e l  due to  t h e  s u s p e n s i o n  o f  t h e  a p p r e n t i c e s h i p  
sys tem  and t o  t r a d e s m e n  l e a v i n g  t h e  i n d u s t r y  -  b o t h  a p r o d u c t  of  t h e  
d e p r e s s i o n .  Two y e a r s  l a t e r  he  made t h e  f u r t h e r  o b s e r v a t i o n  t h a t  
' C o m p e t i t i o n  f o r  t h e  s e r v i c e s  o f  h i g h  g r a d e  m echan ic s  i s  keen  and a
4
s u b s t a n t i a l  number  o f  employees  a r e  p a i d  more t h a n  t h e  award r a t e s ’ .
T h i s  s h o r t a g e  o f  s k i l l s  w i t h i n  a g e n e r a l l y  o v e r s u p p l i e d  l a b o u r  
m arke t  has  be e n  a c c o u n t e d  f o r  i n  t e rms  o f  a growing  s o p h i s t i c a t i o n  of  
A u s t r a l i a n  m a n u f a c t u r i n g  a t  a t im e  when i n f l e x i b i l i t y  dom ina ted  t h o s e  
i n s t i t u t i o n s  which d e t e r m i n e d  wages and t e c h n i c a l  e d u c a t i o n  p o l i c i e s . ^  
However,  t h i s  c a u s a t i o n  can  n o t  be  p u r sue d  f u r t h e r  h e r e .  What i s  
r e l e v a n t  t o  t h i s  s t u d y  i s  t h e  p o s s i b i l i t y  t h a t  t h i s  s h o r t a g e  of  s k i l l e d  
l a b o u r  r e s t r i c t e d  t h e  g rowth  o f  Hume e n t e r p r i s e s .
CWPP 1926-8 ,  v o l . I V ,  Second P r o g r e s s  R e p o r t ,  p p . 7 - 9 .  T h i s  i s  a l s o  
quo ted  i n  F o r s t e r ,  I n d u s t r i a l  D eve lopm en t , o p . c i t . ,  p . 1 8 1 .
 ^ Op. c i t . ,  p .304 .
 ^ C>A.R . v o l . 3 4 ,  p . 4 5 3 .
^ I b i d . ,  v o l . 3 7 ,  p p . 182-3 .  (My e m p h a s i s . )
 ^ In  t h i s  c o n t e x t  i n f l e x i b i l i t y  r e f e r s  t o  t h e  f a i l u r e  of  p o l i c y  makers  
t o  t a k e  i n t o  c o n s i d e r a t i o n  t h e  h i g h  r e l a t i v e  demand f o r  s k i l l s .  See 
C. F o r s t e r ,  I n d u s t r i a l  D e v e lo p m e n t , p p . 183-94 and K. Moore and K. 
Hancock,  ’The O c c u p a t i o n a l  Wage S t r u c t u r e  i n  A u s t r a l i a ,  1 9 1 4 - 6 6 ' ,  a 
p a p e r  d e l i v e r e d  a t  A.N.U. , 19 March 1971 ( t o  be  p u b l i s h e d ) .
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T a b l e  8-8
S k i l l e d  and u n s k i l l e d  wage r a t e s  awarded by t h e  Commonwealth 
A r b i t r a t i o n  C o u r t ,  1907-39
Weekly
b a s i c
wage
Weekly 
r a t e  f o r  
f i t t e r s
F i t t e r s  r a t e  as  
p e r c e n t a g e  of  
b a s i c  wage
D e c i s i o n  r e g u l a t i n g  
m arg in s
1907 4 2 / - 6 0 / - 143 H a r v e s t e r  Judgment
1920 88/6 106/6 120
19 21 8 4 / - 1 2 0 / - 143 H ig g in s  Award
1924 7 8 / - 1 0 2 / - 131 Powers Award
1927 86 /6 110/6 128 Beeby Award
19 30 8 7 / - 1 1 1 / - 128 F i r s t  M e ta l  T r a d e s  Award
1931 71/1 92 /8 130 10 p e r  c e n t  wage c u t
1932 6 3 / - 84 /7 134
1935 6 6 / - 9 3 / - 141 Second M e ta l  T rades  Award
1937 7 0 / - 1 0 0 / - 143 Beeby V a r i a t i o n
1939 7 9 / - 1 0 9 / - 138
SOURCE: T. S h e r i d a n ,  o p . c i t . , p .4 5 6 .
The r a t e s  p a i d  f o r  l a b o u r ,  b o t h  s k i l l e d  and u n s k i l l e d  a r e  n o t e d
i n  T a b l e  8 - 8 .  Between t h e  famous H a r v e s t e r  Judgment  o f  1907  ^ and t h e
y e a r  p r i o r  t o  t h e  1921 H igg in s  Award, t h e  b a s i c  wage i n c r e a s e d  by
107 p e r  c e n t ,  w h i l s t  t h e  r a t e  f o r  s k i l l e d  w o r k e r s  on ly  i n c r e a s e d  by
85 pe r  c e n t .  T h i s  r e d u c t i o n  o f  ( v e r t i c a l )  wage d i f f e r e n t i a l s  was t h e
p r o d u c t  of  w a r t i m e  i n f l a t i o n  and t h e  h a b i t  o f  w a g e - f i x i n g  t r i b u n a l s  of
add in g  t h e  same c o s t  o f  l i v i n g  a d j u s t m e n t s  t o  b o t h  u n s k i l l e d  and 
2
s k i l l e d  r a t e s .  However ,  i t  must  be  r e a l i s e d  t h a t  due t o  t h e  h ig h
demand f o r  s k i l l e d  l a b o u r  o v e r - a w a rd  payments  w e re  v e r y  w i d e s p r e a d ,
t h e r e b y  t e n d i n g  t o  m a i n t a i n  a c t u a l  wage d i f f e r e n t i a l s .  F i n a l l y ,  i n
1921 H igg in s  r e - e s t a b l i s h e d  t h e  1907 r e l a t i v e  m arg in  f o r  s k i l l .  While
t h e  b a s i c  wage r a t e  d i d  n o t  i n c r e a s e  d u r i n g  t h e  t w e n t i e s  t h e  m a r g in  f o r
s k i l l s  was a c t u a l l y  r e d u c e d  by t h e  Power d e c i s i o n  of  J u n e  1922 due to
3
t h e  a l l e g e d  i n a b i l i t y  o f  i n d u s t r y  t o  a f f o r d  e x i s t i n g  r a t e s .  During 
t h e  e a r l y  t h i r t i e s  t h e  b a s i c  wage f e l l  and even  though  r e c o v e r y  began  
i n  1935 i t  was n o t  c o m p l e t e  a t  t h e  end of  t h e  d e c a d e .  Over  t h i s  p e r i o d
For a d e t a i l e d  e v a l u a t i o n  o f  t h i s  award s e e  P e t e r  M a c a r th y ,  'The  
H a r v e s t e r  Judgement  -  an  H i s t o r i c a l  A s s e s s m e n t '  ( u n p u b l i s h e d  Ph.D. 
t h e s i s ,  A .N .U . ,  Feb.  1967) .
2
B uc k le y ,  o p . c i t . ,  p . 2 8 5 .
T. S h e r i d a n ,  o p . c i t , ,  p p , 241 -2 .
3
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t h e  m a r g in  f o r  s k i l l s  g r a d u a l l y  i n c r e a s e d ,  u n d e r  t h e  i n f l u e n c e  of
Judge  Beeby ( P r e s i d e n t  o f  t h e  A r b i t r a t i o n  C o u r t ) ,  u n t i l  i n  1937 t h e
H i g g i n s  r a t i o  had be e n  r e i n s t a t e d .
An i n t e r e s t i n g  a s p e c t  o f  t h e  awards made by t h e  Commonwealth
A r b i t r a t i o n  Cour t  i s  t h e i r  f a i l u r e  t o  d i s t i n g u i s h  b e tw e e n  c e r t a i n
s k i l l e d  and s e m i - s k i l l e d  o c c u p a t i o n s  u n t i l  1927. The i n t e r w a r  p e r i o d
saw a growing  d i v e r g e n c e  b e tw e en  t h e  l a b o u r  s k i l l s  r e q u i r e d  f o r
e n g i n e e r i n g  and m e t a l  f a b r i c a t i o n .  P r i o r  t o  World War I ,  e n g i n e e r i n g
( i n c l u d i n g  w e l d in g )  was u n d e r t a k e n  by t r a d e s m e n ,^  b u t ,  d u r i n g  t h e
l a t t e r  y e a r s  of  t h e  w a r ,  due t o  a sudden  c e s s a t i o n  o f  i m p o r t s ,
A u s t r a l i a n  workshops  b e g a n  s p e c i a l i s i n g  i n  c e r t a i n  l i n e s  o f  e n g i n e e r i n g
2
w ork ,  some o f  which  c o n t i n u e d  b e h i n d  t a r i f f  b a r r i e r s  d u r i n g  t h e  1920Ts .
Th i s  l e d  t o  t h e  i n t r o d u c t i o n  o f  r e p e t i t i o n  work w i t h  t h e  employment  of
s p e c i a l i s e d  m ac h in e ry  and s e m i - s k i l l e d  l a b o u r .  I n  1927 t h i s  s i t u a t i o n
was o f f i c i a l l y  r e c o g n i s e d  by t h e  P r e s i d e n t  of  t h e  A r b i t r a t i o n  C o u r t ,
when p r o v i s i o n  was made f o r  a r e c l a s s i f i c a t i o n  o f  l a b o u r  a c c o r d i n g  t o
3
w h e t h e r  i t  was employed on r e p e t i t i o n  o r  j o b b i n g  work.  However , i t  
was n o t  u n t i l  t h e  M e ta l  T r a d e s  Award of J u l y  1930 t h a t  a d i s t i n c t i o n  
was made b e tw een  m a r g i n s  p a i d  on t h i s  b a s i s .  To i l l u s t r a t e  t h i s  
deve lo pm en t  we w i l l  f o c u s  a t t e n t i o n  on t h e  p r o v i s i o n s  i n  t h e  award 
d i s t i n g u i s h i n g  b e tw een  hand  and mach ine  w e l d e r s .  I n  j u s t i f y i n g  t h i s  
c h a n g e ,  Ju d g e  Beeby s a i d :
The [ s t e e l  p i p e ]  i n d u s t r y  i s  one which  ( e x c e p t  as  c a r r i e d  
on a t  Thompsons) has  g r a d u a l l y  changed from o l d - f a s h i o n e d  
j o b b i n g  t o  modern mach ine  m ethods .  O r i g i n a l l y  a l l  t h e  work 
was done by t r a d e s m e n  b o i l e r m a k e r s  and i r o n w o r k e r s '  
a s s i s t a n t s ,  b u t  now much o f  t h e  work can  be  done by m achine  
o p e r a t o r s ,  n o t  r e q u i r i n g  t r a d e s m e n ' s  s k i l l s  and e x p e r i e n c e . ^
The d i s t i n c t i o n  he made be tw een  t h e s e  s k i l l s  i s  shown i n  T a b l e  8 -9 .
Marg ins  f o r  s e m i - s k i l l e d  o p e r a t o r s  o f  a u t o m a t i c  m ac h in e ry  w ere  s e t  a t
l e s s  t h a n  h a l f  t h a t  p a i d  t o  s k i l l e d  hand w e l d e r s .
Commonwealth A r b i t r a t i o n  R e p o r t s  ( h e r e a f t e r  c a l l e d  C. A.R . ) ,  v o l . 2 8 ,  
p . 9 2 9 .
2
C. A.R . , v o l . 2 5 ,  p p . 370 -1 .  A lso  C o l i n  F o r s t e r ,  ' A u s t r a l i a n  Manu­
f a c t u r i n g  and t h e  War of  1 9 1 4 - 1 8 ' ,  Economic R e c o r d , v o l . 2 9 ,  pp .226  and 
230.
 ^ C .A .R . , v o l . 2 5 ,  p p . 373-4 .
C. A.R. , v o l . 2 9 ,  p .2 5 6 .4
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T a b l e  8-9
1930 award m a r g in s  f o r  w e l d e r s
S h i l l i n g s
F i r s t  c l a s s  (n o t  u s i n g  C u t l e r
mach ine) 28
F i r s t  c l a s s ,  u s i n g  C u t l e r 20
Second c l a s s 12
T h i r d  c l a s s 8
Tack w e l d e r 10
SOURCE: C .A .R . , v o l . 2 9 ,  p . 2 5 7 .
Hume S t e e l  had begun  p a y in g  t h e  f i r s t  c l a s s  w e l d in g  r a t e  t o  a l l  
machine  w e l d e r s  i n  November 1928,  due t o  u n i o n  p r e s s u r e , ^  however ,
W.R. Hume had done t h i s  g r u d g i n g l y ,  as  he  c l a im e d  t h a t  t h e  men o p e r a t i n g  
h i s  w e ld in g  m ach ines  were  n o t  s k i l l e d .  The Hume management  im p re s s e d  
t h i s  p o i n t  on Ju d g e  Beeby im m ed ia te ly  p r i o r  t o  t h e  1930 award.  As 
Cussen  r e l a t e d :  ' J u d g e  Beeby i n s p e c t e d  t h e  v a r i o u s  works h e r e  
[Melbourne]  and i n  Sydney.  We made a s t r o n g  p o i n t  o f  t h e  f a c t  t h a t  we 
do n o t  employ t r a d e s m e n  [on w e ld in g  m a c h i n e s ] ,  and t h a t  we can  t a k e  a 
man o f  a v e r a g e  i n t e l l i g e n c e  and t r a i n  him t o  u s e  any of  our  machines  i n  
a w e e k . ' ^
Humes i n  t h e  A u s t r a l i a n  l a b o u r  m a r k e t
In  t h e  r e m a in d e r  o f  t h i s  c h a p t e r  an a t t e m p t  h a s  b e e n  made t o  p i e c e  
t o g e t h e r  t h e  l i m i t e d  d a t a  f rom Humes' r e c o r d s  i n  o r d e r  t o  s e e  how th e  
Hume management  r e a c t e d  t o  t h e s e  g e n e r a l  l a b o u r  s u p p ly  c o n d i t i o n s .  We 
w ish  to  know w h e t h e r  Humes was a f f e c t e d  by t h e  g e n e r a l  s h o r t a g e  of 
s k i l l e d  l a b o u r ,  how t h e y  a t t e m p t e d  t o  overcome t h e s e  s u p p ly  p r o b le m s ,  
and w h e t h e r  t h e i r  de ve lopm en t  programmes w ere  r e s t r i c t e d  i n  t h e  
p r o c e s s .
Due t o  t h e  l i m i t e d  d e g r e e  o f  s k i l l  r e q u i r e d  i n  t h e  p r o d u c t i o n  of  
c o n c r e t e  p i p e s ,  t h e  n e c e s s a r y  t r a i n i n g  c o u ld  be o b t a i n e d  q u i t e  q u i c k l y
A . N . U . , 3 2 / 7 0 / 3 ,  ' S t a f f ' ,  C u s s e n / E .S .  Hume, 2 A p r i l  1930; and 
M e l b o u r n e / S u b i a c o , 30 J a n u a r y  1930.
 ^ A . N . U . , 3 2 / 7 0 / 3 ,  'W a g e s ' ,  C u s s e n /E .S .  Hume, 2 June  1930. As I 
s u g g e s t  in  t h e  f o l l o w i n g  s e c t i o n  i t  t o o k  l o n g e r  t o  t r a i n  a w e l d e r  t h a n  
one week.
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on the job, and therefore the company could take advantage of the
surplus labour conditions which existed throughout the interwar period.
In fact, it was not unusual for a man with clerical training to become
a Hume Pipe works manager, whereas only tradesmen or mechanical
engineers became managers of steel pipe works. For example, at the
Perth branch in the mid-thirties, 0.1. Lovelock, who had previously
trained as an accountant and had worked in the office, was selected for
promotion to works manager for Hume Pipe. He spent a year in the
factory putting his hand to all processes, and then finished his
training by spending six weeks in the Maribyrnong factory.^ The
length of this training was exceptional, as he was required to be
expert in all processes; generally an employee was only trained for one
job, and this was achieved within a relatively short period. More
skilled operations, such as wire drawing, presented the company with a
greater problem, as trained labour was more difficult and costly to
obtain. For example, in 1934 Cussen advised the Perth office that:
We do not think it necessary to permanently employ a man 
at £6 per week in charge of the wire drawing plant.
However, if you can get a thoroughly capable man it may 
be worth while engaging him for a time, and employing an 
understudy whom you think would be capable of picking up 
the necessary information to qualify him to take charge.^
This interesting proposal amounted to purchasing training from the
market at a relatively low rate.
By contrast, the manufacture of steel pipes and engineered
products required greater labour skills than those utilised by Hume
Pipe. The training required to operate the various machines employed
in the manufacture of steel pipes was either purchased in the market
or given on the job. As Cussen said, 'we can take a man of average
3intelligence and train him to use any of our machines in a week'.
A.N.U., 32/23/20, 'Staff', 'Staff and Staff Particulars as at 
31 March 1936'. Also 32/23/18, 'Staff', a series of letters between 
Melbourne and Perth. On the other hand, H.J. Cardwell, the Hume Steel 
works manager at Perth, had undertaken an apprenticeship in fitting, 
turning, and oxywelding co-jointly with Thompson and Co., Castlemaine 
and the Victorian State Electricity Commission.
 ^A.N.U., 32/23/16, 'Staff', Melbourne/Perth, 4 October 1934.
 ^A.N.U., 32/70/3, 'Wages', Cussen/E.S. Hume, 2 June 1930. Also see 
ibid., 'Staff', Melbourne/Subiaco, 30 January 1930.
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This appears to have been an exaggeration, particularly as it was 
stated at a time when they were trying to impress on Judge Beeby that 
they did not utilise skilled men. While it may have only taken a week 
to impart the basic information, it took considerably longer for the 
trainee to gain sufficient experience to operate the machine 
efficiently. As shown in Chapter 5, Hume Steel experienced many 
difficulties in producing a welded pipe which could pass government 
standards. Considerable experience was required by a machine operator 
before he was capable of producing a high quality product, and 
providing this experience could be a costly process in terms of 
rejected pipes. A comment by the Perth manager to head office in 1937 
sums up the problem of obtaining trained welders: '...we are very 
anxious to retain the services of these welders if possible owing to 
the scarcity of trained men.''*'
Hume Steel also employed highly skilled hand welders on pipe
making and fitters, turners, blacksmiths and pattern makers in their
engineering workshops. Because of the lengthy period of training
required (by apprenticeship) and the rapid growth of the company's
demand for these services, Hume Steel had to resort to the market to
obtain these skills. Unfortunately these skills, as we saw in the
preceding section, were in short supply throughout the interwar period,
with the exception of the early thirties. Consequently Hume Steel
found it particularly difficult to obtain hand welders during this
period. For example, in the late twenties Cussen wrote to E.S. Hume:
'We note that you are having difficulty in securing the services of a
good oxy-acetylene welder. I have made enquiries here, but regret
2that we cannot put you in touch with a man at present.' Because of
these shortages, they had to train their own men; for instance, in the
late twenties the Perth branch put two of their first class machine
welders '...on hand welding and they were both showing good promise at
3this work when we had to stand them down', due to the depression.
Even as late as October 1930 the newly established Sydney branch found 
it impossible to obtain its complete labour requirements locally. They
A.N.U., 32/70/16, 'Staff', Veitch/Cussen, 2 July 1937. 
A.N.U., 32/70/2, 'Staff', Cussen/E.S. Hume, 1 August 1929. 
A.N.U., 32/70/15, 'Staff', Veitch/Cussen, 9 March 1937.
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were  u n a b l e  to  g e t  men t o  o p e r a t e  t h e  g u i l l o t i n e ,  b e n d in g  r o l l s ,  
l o n g i t u d i n a l  w e l d e r s ,  t a c k  w e l d e r s ,  and r o u n d in g  p r e s s ,  and t h e r e f o r e  
had  t o  a sk  head  o f f i c e  i f  i t  c o u ld  s p a r e  men w i t h  t h e s e  s k i l l s . ^ -
D ur ing  t h e  t h i r t i e s ,  a f t e r  t h e  i n i t i a l  im pa c t  of  t h e  d e p r e s s i o n ,  
t h e  company’ s l a b o u r  s i t u a t i o n  d e t e r i o r a t e d .  Even i n  1933 i t  was 
d i f f i c u l t  t o  o b t a i n  t h e  s e r v i c e s  o f  e x p e r i e n c e d  hand and mach ine  
w e l d e r s ,  p a r t i c u l a r l y  i n  Sydney.  In  t h a t  y e a r  M elbourne  had  t o  d i s ­
p a t c h  a l o n g i t u d i n a l  w e l d e r  t o  t h e  Sydney b r a n c h ,  as  t h e  l a t t e r  was
u n a b l e  t o  r e c r u i t  an e x p e r i e n c e d  o p e r a t o r  l o c a l l y  and d i d  n o t  have  t h e
2
t im e  t o  t r a i n  anyone .  T h r e e  y e a r s  l a t e r ,  head  o f f i c e  was s e e k i n g  a
good hand w e l d e r  t o  do r e c o n d i t i o n i n g  work i n  South  A u s t r a l i a .  I n
r e p l y  t o  t h e i r  r e q u e s t  t h e  Sydney manager  s a i d :
Almost  a l l  t h e  good e l e c t r i c a l  w e l d e r s  i n  Sydney now 
have  pe rm anen t  r e m u n e r a t i v e  j o b s  and work u n d e r  t h e  
b e s t  shop c o n d i t i o n s .  We u n d e r s t a n d  t h a t  t h e  t r a i n i n g  
o f  hand w e l d e r s  o r i g i n a t e d  i n  Melbourne  and f o r  t h a t  
r e a s o n  we t h i n k  i t  w i l l  p r o b a b l y  be  more l i k e l y  t h a t  
you w i l l  p i c k  up a good man i n  Melbourne  t h a n  h e r e . 3
T h i s  s i t u a t i o n  became even  more d i f f i c u l t  i n  t h e  f o l l o w i n g  y e a r  when 
Hume S t e e l  u n d e r t o o k  a number o f  l a r g e  c o n t r a c t s  i n  Tasmania  (Colac  and 
T a r r a l e a h )  f o r  t h e  H y d r o - e l e c t r i c  Commission.  Head o f f i c e  u s e d  i t s  
v a r i o u s  b r a n c h e s  t h r o u g h o u t  A u s t r a l i a  a s  r e c r u i t i n g  a g e n c i e s  i n  o r d e r  
t o  a s sem b le  t h e  r e q u i r e d  w o r k f o r c e .  When t h i s  was found t o  b e  i n s u f ­
f i c i e n t  t h e y  even  p i r a t e d  t h e  l e a d i n g  t e c h n i c a l  s t a f f  o f  some o f  t h e i r  
b r a n c h e s .  Reg Hume was s e n t  t o  t a k e  c h a r g e  o f  t h e  Co lac  f a c t o r y ,  C h r i s  
went  t o  T a r r a l e a h  and from W es te rn  A u s t r a l i a  t h e y  seconded  b o t h  t h e
works  manager  ( A . J .  C a r d w e l l )  and t h e  fo reman  ( A . J .  Hopkins)  and
4
r e t a i n e d  them u n t i l  t h e  Tasmanian  p r o j e c t s  had b e e n  co m p le te d .
D e s p i t e  t h e  f a c t  t h a t  t h e  company was p a y in g  hand w e l d e r s  £ 6 / 2 / 0  p e r  
week p l u s  a £ 1 / 1 / 0 ^  l i v i n g  a l l o w a n c e ,  which  compared f a v o u r a b l y  w i t h
ß
t h e  award r a t e  o f  £ 5 / 3 / 0 ,  ( t h e  same was t r u e  f o r  mach ine  w e l d e r s )
* A . N . U . , 3 2 / 6 7 / 3 ,  ' S t a f f ' ,  S ydney /M elbourne ,  8 O c to b e r  1930.
 ^ A . N . U . , 3 2 / 6 7 / 8 ,  ' S t a f f ' ,  Sydney /M elbourne ,  10 November 1933; 
M e lbou rne /S ydne y ,  14 November 1933.
 ^ A. N. U. ,  3 2 / 6 7 / 1 7 ,  ' S t a f f ' ,  Sydney /M elbourne ,  25 J a n u a r y  1936.
4
A. N. U. ,  3 2 / 7 0 / 5 ,  ' S t a f f ' ,  C u s s e n /E .S .  Hume, 2 March 1937, p . l ;  
V e i t c h / C u s s e n , 9 March 1937; P e r t h / M e l b o u r n e ,  2 A p r i l  1937.
A. N. U. ,  3 2 / 6 7 / 2 0 ,  ' S t a f f ' ,  M e lb o u rn e /S y d n e y ,  14 May 1937.
6 C . A . R . , v o l . 3 7 .
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they continued to experience problems with insufficiently trained
workmen. The poor work being turned out by some of these welders
increased the rate of rejection and thereby the cost of the contract.^
This internal evidence is supported by a statement in the Report of the
Tasmanian Hydro-Electric Commission for 1936/37. When discussing the
delays experienced by Hume Steel in supplying welded steel pipes for
the Tarraleah scheme the commissioner said that:
...much trouble was experienced in securing the services 
of a sufficiently large number of skilled welders, 
although they were sought throughout the Commonwealth 
and New Zealand.2
Mr C.R. Hume reflecting on this situation has said that trained and
experienced welders '...were practically unknown. It was always a
matter of taking someone who had a desire to do it, and training him
3right from the beginning.'
In this market situation the Hume management also found it 
difficult to obtain sufficient numbers of experienced fitters, 
turners and blacksmiths to meet the firm's peak demands for plant and 
machinery. It has already been shown that they failed to introduce 
specialised equipment which would have enabled the employment of a 
greater proportion of less costly and more easily obtainable semi­
skilled labour. This labour supply problem was aggravated by the 
lumpy nature of Hume's investment resulting in the deployment of 
skilled engineering craftsmen, who had become accustomed to the 
special nature of Hume's patented machinery, after a period of rapid 
expansion. As will be shown there were two aspects to this problem.
In the first place the shortage of skilled labour in the economy 
restricted the firm's rate of expansion, and secondly, as the firm was 
unable to maintain a consistently large engineering workforce, the time 
taken to recruit and train additional men in periods of rapid growth 
resulted in the delayed introduction of development plans and added to 
the cost of expansion. An attempt will be made to demonstrate each of
A.N.U., 32/67/20, 'Staff', Melbourne/Sydney, 14 May 1937; 32/70/16, 
'Staff', Veitch/Cussen, 2 July 1937; 32/70/17, 'Staff', Perth/ 
Melbourne, 4 January 1938.
2 TAS.gP Vol.CXVII (1937), p.14.
3 Private correspondence from Mr C.R. Hume to author, 19 August 1971,
p.2.
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these aspects separately.
W.R. Hume was concerned to produce his own plant and equipment in 
order to keep his methods secret. Given the highly skilled labour 
intensive methods employed in Hume’s engineering workshops and the 
shortage of this type of labour in Australia, there would have been a 
limit to the amount of expansion which the firm could undertake within 
a given time period. Also the pressure exerted by W.R. Hume to expand 
as rapidly as possible increased the cost of growth because of the 
overtime which had to be worked and the inferior products manufactured 
by inexperienced and inefficient workmen. Support for these con­
clusions can be documented by reference to the firm’s correspondence 
files. This evidence is quite extensive and only a selection can be 
recorded here. At certain times, notably during the twenties and the 
second half of the thirties, the Hume engineering workshops were 
inundated with orders for plant and machinery which could only be 
cleared after a considerable time lag. In the late twenties the firm's 
supervising engineer, C.C. Halkyard, complained frustratedly that:
These [pipe cases] were ordered from Hume Steel, Keswick 
on 19/10/27 and [the] latest advice is that delivery 
will not be completed until [the] 2nd week in January - 
13 weeks after placing the order. The factory 
[Maribyrnong] has been ready for some time but we cannot 
start until the full number of cases arrives.
There have been a number of delays in delivering plant 
lately and I think we should consider getting our plant 
elsewhere unless much better deliveries are given.
Evidently Hume Steel will not put on extra men to deal 
with urgent orders.1
Although a direct answer to this complaint has not been discovered, a
comment made a month earlier by the Keswick works manager appears to
have anticipated this outburst. T. McIntyre wrote to head office
explaining that '...we did not push this order [for pipe cases] as we
2were short of men for this class of work.' For the thirties it has 
been possible to discover more comprehensive reasons given by the 
engineering works manager for delays in meeting orders. In 1936 
McIntyre wrote:
A.N.U., 32/68/2, 'Plant', (rough note) Halkyard/Nettlefold, 
24 December 1927.
 ^ Ibid., Keswick/Melbourne, 18 November 1927.
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We a r e  a t  t h e  p r e s e n t  t im e  f u l l y  o c c u p ie d  w i t h  t h e  
4 0 / 6 "  and 6 0 /4 "  c a s e s  on o r d e r  f o r  Tasmania  and u n l e s s  
we can  t a k e  some o f  t h e  men o f f  t h a t  work we w i l l  n o t  
be  a b l e  t o  r e s t a r t  work on t h e  New South Wales o r d e r  
f o r  a b o u t  7 weeks .
We c a n n o t  o b t a i n  men s k i l l e d  i n  t h i s  c l a s s  o f  work to  
e n a b l e  us  t o  work two s h i f t s ,  b u t  we cou ld  work ou r  
p r e s e n t  employees o v e r t i m e . 1
The h a r a s s e d  works  manager  r e g u l a r l y  compla ined  of  t h e  d i f f i c u l t y  of
o b t a i n i n g  s k i l l e d  and e x p e r i e n c e d  l a b o u r  and e x p l a i n e d  t h a t  t h i s  was
b e h in d  t h e  d e l a y  i n  m e e t i n g  o r d e r s .  Fo r  example,  on a n o t h e r  o c c a s i o n
M c In t y re  s a i d :  'We can  t r y  t o  s t a r t  some more men to  push t h e  work on ,
t h a t  i s  i f  we can  g e t  men s u i t a b l e .  I t  i s  v e r y  h a rd  t o  g e t  men f o r
2
t h i s  c l a s s  o f  w o r k . ' A p a r t  f rom t h e s e  d e l a y s  o f  a n y t h i n g  up t o  t h r e e  
m on ths ,  wh ich  were due t o  t h e  s h o r t a g e s  o f  s k i l l e d  men, t h e  d e t e r m i n a ­
t i o n  of  W.R. Hume t o  push  t h e s e  o r d e r s  ahead  as  f a s t  as  c o n d i t i o n s  
would a l l o w ,  i n c r e a s e d  t h e  c o s t s  of  e x p a n s i o n .  As shown by t h e  
e v i d e n c e  j u s t  p r e s e n t e d  t h i s  was p a r t i a l l y  due t o  t h e  need  to  employ 
workmen on o v e r t i m e  i n  an  a t t e m p t  to  com pensa te  f o r  s u p p ly  s h o r t a g e s .  
I n  a d d i t i o n  t h e  t i g h t  s k i l l e d - l a b o u r  m arke t  meant  t h a t  Humes o f t e n  had 
t o  employ i n e x p e r i e n c e d  and i n e f f i c i e n t  f i t t e r s  and t u r n e r s ,  whose 
m i s t a k e s  i n c r e a s e d  t h e  c o s t  o f  p l a n t  and m ach inery  p r o d u c e d .  For  
example t h e  Sydney b r a n c h  m anage r ,  when r e l a t i n g  t h e  s t o r y  of  a f a u c e t  
mach ine  which  a f t e r  b e i n g  c u t  o u t  a c c o r d i n g  t o  t h e i r  s t a n d a r d  p a t t e r n s
A .N .U . ,  3 2 / 6 8 / 1 6 ,  ’P l a n t ,  N .S .W . ' ,  A d e l a i d e / M e l b o u r n e ,  1 May 1936.
 ^ I b i d . ,  ' P l a n t ,  Q l d ' , A d e l a i d e / M e l b o u r n e ,  8 A p r i l  1936.
The s h o r t a g e  of  f i r s t  c l a s s  workmen can  be  f u r t h e r  i l l u s t r a t e d  
by t h e  manner  i n  which  Humes r e a c t e d  t o  t h e  t h r e a t e n e d  r e s i g n a t i o n  o f  
one o f  t h e i r  to p  c r a f t s m e n .  The works manager  a t  Keswick was a h i g h l y  
s k i l l e d  and e x p e r i e n c e d  f i t t e r  and t u r n e r ,  who o b j e c t i n g  t o  h i s  
c o n d i t i o n s  o f  employment  and t h e  undue p r e s s u r e  which  was p l a c e d  on 
him,  gave n o t i c e  o f  h i s  impending r e s i g n a t i o n  i n  O c t o b e r  1936. The 
f i r m ,  n o t  w i s h i n g  t o  l o s e  h i s  s e r v i c e s ,  r e f u s e d  t o  a c c e p t  M c I n t y r e ' s  
r e s i g n a t i o n  and in fo rm ed  him t h a t  t h e y  would r e g a r d  h i s  f o r t h c o m i n g  
a b s e n c e  as  a p a i d  v a c a t i o n .  M c I n t y r e  d u l y  l e f t  on t h e  23 O c to b e r  1936 
and d i d  n o t  r e p o r t  b a c k  t o  work u n t i l  15 J a n u a r y  1937. On h i s  r e t u r n  
t h e  f i r m  o f f e r e d  t o  pay him on t h e  b a s i s  o f  v a c a t i o n  and s i c k  l e a v e  
f o r  a p e r i o d  o f  t w e lv e  weeks !  I n  r e s p o n s e  t o  t h i s  o f f e r  ' h e  s t a t e d  
he  was e n t i t l e d  t o  n e i t h e r ,  and t h a t  he  would n o t  a c c e p t  any payment  
o t h e r  t h a n  f o r  t h e  t im e  he  w o r k e d . '  A .N .U . ,  3 2 / 6 8 / 1 8 ,  ' S t a f f ' ,  
A d e l a i d e / M e l b o u r n e ,  5 F e b r u a r y  1937.
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could not be fitted together, said in June 1936 that, '...men whom we
pick up here are seldom any good. Most men who are any good at all
are retained by the big firms as staff men.''*'
Secondly, the fluctuating nature of Humes' investment meant that
employees in the engineering workshops had to be put off during
periods of slower growth. By using labour intensive engineering
techniques (in contrast to the firm's other manufacturing activities),
Hume enterprises was able to avoid problems of excess capacity which
must result when a firm's engineering output is geared to its own
demands. It is highly likely that this consideration, together with
the variety and small output of work involved, was an important
determinant of the engineering techniques employed. Despite this
advantage, the system of adjusting their engineering workforce to an
uneven flow of orders increased the lag (and cost) between demand and
supply. As the Keswick works manager said in May 1929:
If no more orders come along, these men will have to 
be put off, and this makes it very awkward when orders 
come in, as we have to train new men.^
McIntyre was forced to make the same type of complaint during the late 
thirties, not long after he had been unable to keep abreast of the 
flood of orders which had come in during the firm's expansion through­
out the rural areas of New South Wales, Victoria and Tasmania. Apart 
from repeating what he had said in the late twenties McIntyre added 
that, 'If we have a constant flow of orders through the shop we get
3more efficient working.' Not only did this system delay the rate of 
capital expenditure, it also made it more costly than if the workshops 
had been able to operate at a constant level of activity.
Ill Conclusions
As the manufacture of concrete pipes was largely undertaken with 
the use of unskilled labour, Hume Pipe's development would not have
A.N.U., 32/67/17, 'Plant', Reilly/Cussen, 2 June 1936. Also see 
32/30/35, Sydney/Melbourne, 21 December 1936.
 ^A.N.U., 32/69/1, 'Plant, Misc.', Keswick/Melbourne, 6 May 1929.
 ^A.N.U., 32/68/17, 'Plant', Adelaide/Melbourne, 12 August 1936. 
Also see 32/68/21, 'Plant', Adelaide/Melbourne, 3 August 1938.
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been hampered from this source during the interwar period, which was 
characterised by surplus labour conditions. On the other hand, Hume 
Steel experienced considerable difficulty in obtaining sufficiently 
trained and experienced tradesmen. The consequences of this shortage 
were threefold. Firstly, before rapid expansion was undertaken, Hume 
Steel had to take into consideration the possibility that they would 
not be able to employ sufficient numbers of adequately trained and 
experienced workmen. This may not have led to the cancellation of any 
development plans, but it would have resulted in their slower 
introduction as it took time to train men in these skills. Secondly, 
as Hume enterprises manufactured its own patented plant and machinery 
their rate of development was influenced by difficulties in obtaining 
experienced engineering craftsmen. Thirdly, when expansion was 
undertaken, it often involved the use of inadequately trained and 
inexperienced men. This decline in the quality of the workforce in 
the thirties produced a higher rate of rejection and consequently 
increased production costs. As steel pipe prices were highly 
competitive and generally fixed by a contract agreement, higher costs 
led to lower profits, and would have contributed to the declining 
profit rates and yields which are to be discussed in Chapter 9. 
Finally, the shortage of skilled labour during this period may have 
been an important factor behind the rapid and wholesale adoption of 
automatic electric arc welding in Australia compared with other 
countries. From the evidence presented in Chapter 3 it appears that 
Australia was a leader in this field. Possibly this market situation 
stimulated W.R. Hume to develop automatic machines after his entry 
into this field in 1923.
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Chapter 9
FINANCIAL PERFORMANCE
The rate of growth of Hume enterprises during the period 1910 to 
1940 was very rapid - despite a world war, a recession and a depression - 
transforming a small one-establishment business into a large enterprise 
with factories throughout Australia, New Zealand and South East Asia.
In this respect W.R. Hume’s ambition had been fulfilled. But what of 
the firm's financial performance? It has been demonstrated that Walter 
Hume placed a higher priority on growth than on profitability, however 
this is not meant to imply that he disregarded profits; on the 
contrary, he saw them as an important source of finance and as being 
necessary to prevent the shareholders from organising a.takeover bid.'*' 
However, it does appear that he attempted to maximise the rate of 
growth, given a certain sufficient rate of profit. In practice this 
balance would have been difficult to achieve with a resultant conflict 
between the objectives of growth and profitability. It is with this in 
mind that the firm’s financial performance and its determinants have 
been examined. Our concern is not with short-term fluctuations in the 
profit rate, which are associated with the occurrence of particular 
events that have been identified in earlier chapters, but with more 
fundamental longer-term changes. This has involved a comparison of 
those periods in which relatively full capacity was attained.
Before analysing the financial performance of the firm's manufac­
turing activities in detail, a brief survey will be made of their total 
activities. This means including their non-manufacturing operations in 
Australia (consisting of advancing capital to associated companies, 
agency work and pipe-laying) as well as the activities of their branches 
in New Zealand and South East Asia. In doing so, the firm's manufac­
turing activities will be set within a wider context, making possible a 
discussion of dividend and income retention rates.
1 See Chapter 7.
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I Total Hume Activities 
in Australasia
Firms normally construct crude measures of their rate of return in
order to study trends over time and to make comparisons with the return
which could be made on investment elsewhere in the economy. Although
these calculations are only approximations of what the economist
understands as the rate of return on capital, they are relevant to
studies of this nature because they often form the basis for investment
decisions. In the case of Hume enterprises where these two variables
are not strongly correlated, the fact that growth of capacity occurred
when profitability was declining, is an important indicator of
W.R. Hume's motivation. Perhaps the most common of these measures is
the profit rate, which is merely net profit in any year expressed as a
percentage of average net worth.* A second measure is sometimes used
which is loosely referred to as the rate of return on capital. Paul
McGouldrick in his study of textile firms in New England during the
nineteenth century considers that, 'This ratio defined as the sum of
profits and interest expense divided by total assets, approximates the
2economists concept of the rate of return to capital.' Also of this
type of measure Robert Solow has said, '...that they are meant as
crude approximations to one or other of the rates of return on
3investment.' By rate of return economists mean, that '...rate of 
discount (return) which will equate the present value of the stream of
t 4future returns with the current initial capital outlay, and can be 
calculated using the following annuity formula
PV
Rt
(1 + r)C
where PV equals current investment outlay, Rt the series of net 
returns, and t the asset life.
The rate of return using this formula has not been calculated here
Net worth is defined as assets minus short-term liabilities.
2 P.F. McGouldrick, New England Textiles, op.cit., p.106.
3 R.M. Solow, Capital Theory and the Rate of Return (North-Holland 
Publishing Co., Amsterdam, 1963), p.27.
A N.G. Butlin, Ante-Bellum Slavery - A Critique of a Debate (Dept of 
Economic History, R.S.S.S., A.N.U., 1971), p.7.
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Net P r o f i t  ( b e f o r e  ta x )  
over  n e t  worth
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Rate  of  
R e t u r n ’
1918/19 20/1 22/3 24/5 26/7 28/9 30/1 32/3 34/5 36/7
FIG. 9 -1 :  P r o f i t  Ra te  and ’Rate of  R e t u r n ’ f o r  T o t a l
A c t i v i t i e s  of Hume E n t e r p r i s e s ,  
1918/19-1938/39.
Sources :  Tab les  9-2  and 9 -3 .
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for a number of reasons. Firstly it would be necessary to have a 
continuous series of expenditures and net returns from the inception of 
the firm in 1910. Unfortunately detailed information is not available 
until 1921/22. Secondly, while it may be possible to fill these gaps 
using certain assumptions, its value in this case would only be 
marginal. We are interested in why W.R. Hume acted as he did, and 
therefore attention needs to be focused upon what he thought was the 
firm’s rate of return. That separate question of, how profitable was 
Hume enterprises as compared with other avenues of investment? (the 
type of question which has been asked of ante-bellum slavery in the 
southern states of America), is interesting but not essential to our 
task in this dissertation.
Profitability
A firm can evaluate its own performance by calculating its net 
profit as a percentage of net worth. There is evidence to show that 
the Hume management did this from time to time, therefore an attempt 
has been made to reconstruct this measure here. Unfortunately data on 
assets and liabilities are not available until 1918/19, and as a 
consequence, the series of net profits to net worth presented in 
Table 9-2 do not begin until that year. However, it is possible to 
calculate and use as a proxy, net profits as a percentage of 
depreciated plant and machinery in the two years, 1912/13 and 1913/14. 
These figures are presented in the following table.
Table 9-1
Net profits (before tax) as a percentage of
Net fixed 
assets
Net
worth
1912/13 49.20 N . A.
1913/14 55.66 N. A.
1918/19 45.03 18.07
1921/22 63.35 26.21
SOURCE: Calculated from profit and loss
statements and balance sheets.
From the evidence presented in Tables 9-1 and 9-2 and Figure 9-1 
it would appear that the long-term profit rate was stagnant between the
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Table 9-2
Hume enterprises (Australasia) , Total Activity
Net profits as percentage of net worth, 1918/19-1938/39
(%)
Hume
Pipe
(after tax
Hume
Steel
(after tax)
Concrete 
Construct. 
(after tax)
Total Total
(after tax)(before tax)
1918/19 14.65 — _ 14.65 18.07
1919/20 18.30 - - 18.30 21.79
1920/21 13.71 - - 11.55 13.49
1921/22 21.75 - 33.73 22.76 26.21
1922/23 16.49 - 21.75 12.99 16.81
1923/24 0.90 -6.11 52.41 1.11 1.83
1924/25 7.63 1.33 50.53 6.69 9.44
1925/26 10.10 8. 10 46.56 8.86 11.95
1926/27 10.84 42.41 49.93 16.36 20.63
1927/28 16.34 29.57 34.48 17.51 22.15
1928/29 14.81 23.86 45.31 16.27 20.79
19 29/30 12.45 2.11 19.40 9.34 13.04
1930/31 1.28 -4.64 -33.24 -1.40 -0.13
1931/32 -0.85 1.62 -22.97 -1.04 -0.75
1932/33 1.11 8.75 -26.53 1.84 2.72
1933/34 0.17 8.65 -2.52 2.07 3.24
1934/35 4.57 3.53 11.04 4.47 6.72
1935/36 5.70 6.25 21.53 6.26 8.20
1936/37 11.38 25.80 7.88 15.01 19.28
1937/38 9.20 17.57 13.15 11.68 14.76
1938/39 11.23 13.43 12.53 11.45 16.71
early 1910's and the late 1920's, but declined noticeably between the 
latter years of the twenties and those of the thirties. By taking an 
average of the last three years of both the twenties and thirties, it 
can be seen that the profit rate (before tax) fell from 21.9 to 16.95 
per cent. By separating the performances of the three component 
companies, it becomes clear that these aggregate rates were only main­
tained in the late twenties by the very high profit rates earned by 
Hume Steel during those last few years of the decade. In fact, Hume 
Pipe's rate of profit declined at an increasing rate throughout the 
interwar period. Also, while Hume Steel's profit rates were higher 
than Hume Pipe's during the late twenties and mid to late thirties, 
they declined markedly over this period. Although we are not concerned 
with the annual fluctuations of these series, it perhaps should be 
noted (see Table 9-2, column 5) that troughs occurred in the early
J E r o f i t s
HUME STEEL
Net w o r t
Net  e a r n i n g s
HUME PIPE
Net w o r th
- ■  100
-■ 50Net e a r n i n g a
HUME ENTERPRISES
1 0 0 0 “
Net w o r th
Net  e a r n i n g s 100( b e f o r e  t a x )
1918/19 20 /1  22 /3  24 /5  26 /7  28/9 30 /1  32 /3  34 /5  36 /7  38 /9
FIG. 9 - 2 :  Hume e n t e r p r i s e s :  A c o m p a r i s o n  cf  Ne t  Worth
1 9 1 8 / 1 9 - 1 9 3 8 / 3 9 .
S o u r c e s :  C a l c u l a t e d  from T a b l e  9-2 and B a l a n c e  S h e e t s .
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y e a r s  of  b o t h  t h e  t w e n t i e s  and t h e  t h i r t i e s .
T h i s  l o n g - t e r m  d e c l i n e  i n  p r o f i t  r a t e s  o c c u r r e d  a g a i n s t  a b a c k ­
ground  of  r a p i d l y  growing  p r o f i t s  ( s e e  F i g u r e  9 -2  and T a b l e s  9-9 to  
9 - 1 1 ) ,  p a r t i c u l a r l y  be tw e en  t h e  e a r l y  1 9 1 0 ' s  and t h e  l a t e  t w e n t i e s  
( d u r i n g  t h e  1910 ' s  t h e  compound a n n u a l  r a t e  o f  growth  was 4 6 .8  p e r  
c e n t ,  and i n  t h e  1 9 2 0 ' s ,  2 7 .4  p e r  c e n t )  and even  c o n t i n u e d  d u r i n g  t h e  
t h i r t i e s ,  a l b e i t  a t  a c o n s i d e r a b l y  r e d u c e d  r a t e  ( 1 .4  p e r  c e n t  p e r  
annum).  For  t h e  o r g a n i s a t i o n  as  a w h o le ,  n e t  w o r t h  i n c r e a s e d  a t  a 
s i m i l a r  r a t e  t o  p r o f i t s  u n t i l  thje l a t e  t w e n t i e s ,  as  can  be  s e e n  i n  
F i g u r e  9 - 2 ,  b u t  t h e r e a f t e r  grew more r a p i d l y  ( 3 .6  p e r  c e n t  p e r  annum).  
However ,  i n  t h e  c a s e  o f  Hume P i p e  t h e  g rowth  o f  n e t  w or th  had  begun 
o u t s t r i p p i n g  t h e  i n c r e a s e  i n  p r o f i t s  d u r i n g  t h e  mid t o  l a t e  t w e n t i e s ,  
and i t  was on ly  t h e  h i g h  p r o f i t  r a t e s  a c h i e v e d  by Hume S t e e l  which 
p r e v e n t e d  an e a r l i e r  d e c l i n e  emerg ing  a t  t h e  a g g r e g a t e  l e v e l .  Th is  
e v i d e n c e  s u g g e s t s  t h a t  W.R. Hume's d e s i r e  f o r  growth  i n c r e a s i n g l y  came 
i n t o  c o n f l i c t  w i t h  t h e  f i r m ' s  f i n a n c i a l  p e r f o r m a n c e  as  t h e  i n t e r w a r  
p e r i o d  u n f o l d e d .  However ,  t h i s  c o n c l u s i o n  i s  o n l y  made t e n t a t i v e l y  
h e r e  and w i l l  be s u b j e c t e d  t o  more d e t a i l e d  a n a l y s i s  i n  t h e  s e c t i o n  on 
m a n u f a c t u r i n g  p e r f o r m a n c e .
While  t h e  p r o f i t  r a t e  c o u ld  have  been  u t i l i s e d  by t h e  Hume 
management  a s  a m easu re  o f  i t s  p e r f o r m a n c e  o v e r  t i m e ,  a more 
s o p h i s t i c a t e d  ( y e t  s t i l l  c r u d e )  m easu re  o f  t h e  r a t e  o f  r e t u r n  on c a p i t a l  
would have  been  r e q u i r e d  t o  compare t h e  f i r m ' s  p r o f i t a b i l i t y  w i t h  t h a t  
on i n v e s t m e n t  i n  o t h e r  a c t i v i t i e s .  The l a t t e r  would have  been  
n e c e s s a r y  f o r  W.R. Hume t o  d e c i d e  i f  f u r t h e r  i n v e s t m e n t  i n  h i s  f i r m  
c o u ld  be e c o n o m i c a l l y  j u s t i f i e d .  Such a m e a s u r e ,  wh ich  can  be l o o s e l y  
c a l l e d  t h e  ' r a t e  o f  r e t u r n '  on t o t a l  c a p i t a l  employed,^- c o u ld  have  be e n  
c o n s t r u c t e d  by r e l a t i n g  p r o f i t s  p l u s  i n t e r e s t  and r e n t  t o  t o t a l  a s s e t s .  
Imputed r e n t s  (on f r e e h o l d  p r o p e r t y )  and f r e e h o l d  p r o p e r t y  have  be e n  
i n c l u d e d  i n  t h i s  c a l c u l a t i o n ,  r a t h e r  t h a n  c a p i t a l  and i t s  r e t u r n  more 
n a r r o w l y  d e f i n e d ,  b e c a u s e  we a r e  i n t e r e s t e d  i n  t h e  r e t u r n  t o  t o t a l  
f i n a n c i a l  c a p i t a l  employed .
Had t h e  Hume management  c a l c u l a t e d  such  a m easu re  (and t h e r e  i s  
no d i r e c t  e v i d e n c e  one way o r  a n o t h e r )  t h e y  would  have  s e e n  (as  i n
Some may p r e f e r  t o  c a l l  t h i s  t h e  f i r m ' s  y i e l d  on t o t a l  c a p i t a l  
em ployed .
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Table 9-3) that for the twenties as a whole their 'rate of return' was 
significantly greater than alternative yields, and that while this 
rate declined between the twenties and thirties (see Figure 9-1), it 
still compared favourably with other yields. From this evidence the 
directors may have concluded that investment in Hume enterprises was a 
relatively attractive proposition throughout this period. In this 
context a declining 'rate of return' may have been considered 
acceptable, thereby making it possible for W.R. Hume to pursue growth 
even though profitability was declining. They could not have known, 
as will be shown later (see Table 9-8), that profitability for the 
industrial engineering sector actually increased during this period.
Table 9-3
A comparison of yields 
Hume enterprises and some alternatives** 
(%)
Hume
enterprises 
'rate of 
return'*
Overdraft 
rate 
(Bank of 
N.S.W.)
Sydney
Stock Exchange 
ordinary 
yield
Bond 
yield 
(N.S.W. & 
C/W issues)
1918/19 12.61 7.00 7.18 5.29
1919/20 N. A. 7.00 6.80 5.81
1920/21 N.A. 7.00 8.01 6.88
1921/22 21.83 7.00 7.81 6.58
1922/23 15.12 7.00 7.22 5.84
1923/24 3.11 7.00 7.22 5.80
1924/25 8.89 7.00 7.38 5.81
1925/26 11.00 7.00 7.34 N.A.
1926/27 17.59 7.00 7.00 N.A.
1927/28 19.37 7.25 7.39 N.A.
1928/29 N.A. 7.25 7.01 5.33
1929/30 11.74 7.42 7.51 5.75
1930/31 1. 14 7.75 8.51 8.45
1931/32 0.49 6.00 6.43 5.12
1932/33 3.56 5.50 4.89 4.16
1933/34 4.08 5.46 4.66 3.54
1934/35 6.70 4.77 4.71 3.36
1935/36 7.53 4.81 4.83 3.93
1936/37 16.04 5.09 5.30 3.95
1937/38 11.61 5.13 6.10 3.73
1938/39 13.19 5.13 6.53 3.86
* Profits (before tax) 
percentage of total
plus interest 
assets.
and rent as a
** See Table 7-11.
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T a b l e  9 -4
Hume e n t e r p r i s e s  ( A u s t r a l a s i a )
T o t a l  a c t i v i t y ,  g r o s s  e a r n i n g s ,  1918 /19-1938 /39
(£ )
A u s t . 
Manu­
f a c t u r i n g
Non-
Manu­
f a c t u r i n g
New
Zea land
t o t a l
Minus C.C. 
d i v i d e n d  
payments  
t o  H.P.
F i n a l
t o t a l
1918/19 12,702 59 _ _ 12,761
1919/20 N. A. N.A. - - N.A.
1920/21 N.A. N.A. - - N.A.
1921/22 67 ,843 9 ,389 - - 77 ,232
1922/23 51,865 25,696 3,529 13,700 67,390
1923/24 27,151 - 6 , 0 7 4 10,523 9,800 21,800
1924/25 60 ,9 45 - 6 , 2 8 2 20,425 14,000 61 ,088
1925/26 72 ,020 11,390 16,611 15,000 85,021
1926/27 100,823 24 ,082 21,771 10,400 136,276
1927/28 126,027 17,886 22 ,135 13,000 153,048
1928/29 105,641 29,879 32,473 12,000 155,993
1929/30 66 ,1 18 28,914 26,980 10,500 111,512
1930/31 - 1 6 , 0 1 8 18,001 15,399 2,000 15,382
1931/32 - 9 , 5 5 8 18,432 55 - 8,929
1932/33 9 ,128 25 ,753 343 - 35 ,224
1933/34 13,721 19 ,933 10,459 - 44 ,113
1934/35 36,175 17,802 18,023 - 72 ,000
1935/36 58,697 13,597 13,607 - 85,901
1936/37 135,401 18,054 20 ,132 - 173,587
1937/38 117,820 19,524 13,899 - 151,243
1938/39 97 ,865 37 ,9 0 3 54,304 4,500 185,572
NOTES: C.C. = C o n c r e t e  C o n s t r u c t i o n s
H.P .  = Hume P ip e
SOURCE: See T a b l e  9 - 9 .
B e fo re  d i s c u s s i n g  d i v i d e n d  r a t e s ,  i t  w i l l  h e l p  p l a c e  t h e  f i r m ' s  
m a n u f a c t u r i n g  p e r f o r m a n c e  i n  c o n t e x t  by b r i e f l y  s u r v e y i n g  t h e  component  
s o u r c e s  o f  income.  B e f o r e  1918/19 ,  m a n u f a c t u r i n g  i n  A u s t r a l i a  
a c c o u n t e d  f o r  p r a c t i c a l l y  a l l  income r e c e i v e d  by Hume B r o s .  However , 
w i t h  growth  and d i v e r s i f i c a t i o n  t h e  s h a r e  of t h i s  a c t i v i t y  ( s e e  T a b le  
9 - 4 )  d e c l i n e d  t o  a p p r o x i m a t e l y  t h r e e - q u a r t e r s  i n  t h e  l a t e  t w e n t i e s ,  
t h e n  f e l l  f u r t h e r  t o  v e r y  low l e v e l s  d u r i n g  t h e  f i r s t  h a l f  o f  t h e  
t h i r t i e s ,  b u t  i n c r e a s e d  a g a i n  t o  t h r e e - q u a r t e r s  by t h e  end of  t h a t  
de c a d e .  For  t h e  i n t e r w a r  p e r i o d  as  a whole  i t  a v e ra g e d  68 p e r  c e n t ,  
w h i l e  g r o s s  e a r n i n g s  i n  New Z e a la n d  c o n t r i b u t e d  a f u r t h e r  18 p e r  c e n t ,  
and t h e  r e m a in d e r  a c c r u e d  i n  t h e  form of  i n t e r e s t  payments made on
351
advances to Hume Pipe (Far East) Ltd, and profits made on wholesaling 
cement and undertaking pipe-laying contracts.^
Dividend and income retention rates
In view of the continued growth of Hume enterprises throughout the 
interwar period, together with the declining rate of profit (evident in 
Hume Pipe after the early twenties and Hume Steel after the late 
twenties), we would expect to see a comparable reduction in dividend 
rates. As demonstrated in Chapter 7, profits were an important source 
(60.6 per cent) of finance during the interwar period, therefore any 
reduction of profits relative to capital expenditure could also be 
expected to bring about a reduction in dividends relative to paid up 
capital - particularly as paid up capital was also increasing over 
these years. The operation of this sequence of events was probably 
influential in the reduction of dividend rates during the interwar 
period. As can be seen from Table 7-7 Hume Pipe did not begin paying 
more than normal dividend rates until the end of World War I. These 
rates declined from 10 per cent in the immediate post-war years to 
8 per cent in the late twenties and finally to 7.5 per cent at the end 
of the thirties. In addition to the pressure provided by declining 
profit rates, the fact that Hume Pipe did not attempt to raise further 
share capital until 1938 would have reduced the necessity of paying 
attractive dividend rates. However, this latter condition was absent 
in the case of Hume Steel, which made repeated approaches to the 
capital market. Yet its dividend rates on preference shares (W.R. Hume 
and Hume Pipe held all the ordinary shares) were also reduced from 
10 per cent in the 1920's to 7.5 per cent during the thirties.
Actually this rate was changed in October 1934 when Hume Steel's 
capital structure was reorganised in order to make investment in this 
company more attractive to preference shareholders, for whom security 
was more important than the yield.
In Table 9-4, Concrete Constructions' dividends have not been sub­
tracted from non-manufacturing earnings (where they are included) 
because of (a) the receipt of dividends by Hume Pipe from Concrete 
Constructions have not been recorded separately from receipt of other 
dividends and (b) the difference in the accounting periods of the two 
companies, so that dividends paid by Concrete Constructions do not 
equal dividends received by Hume Pipe.
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By progressively reducing their dividend rates during the interwar 
period, the Hume management was able to maintain a relatively stable 
rate of income retention (on net worth), ranging from between 10 and 14 
per cent in those years of full capacity. This was largely a result of 
subordinating dividend policy, as was demonstrated in Chapter 7, to the 
requirements of their development programmes. In other words, 
dividend payments acted as a buffer for the retention of income against 
fluctuations in profits.
II Manufacturing Activity 
in Australia
The above survey of the entire Hume organisation's financial 
performance is sufficient background against which to outline, in some 
detail, the determinants of the firm's manufacturing profitability.
For this purpose an attempt has been made to measure changes in 
manufacturing performance, and the components of this measure will be 
isolated in order to pinpoint the reasons for the observed trend.
Profitability
The Hume management used two statistical measures in evaluating 
their performance. These included net profits as a percentage of 
'average capital employed' and net profits as a percentage of sales. 
Both of these rates measure aspects of income earning performance as 
far as the firm is concerned. Net profit as a percentage of capital 
stock is a measure of the return to a firm (not to capital) on its 
investment, whereas net profit as a percentage of sales indicates their 
financial efficiency in producing a unit of output irrespective of what 
their total expenditure on capital may have been. Annual changes in 
these two measures will be equal if the firm is always operating at 
full capacity. Therefore, only on very rare occasions would they both 
be measuring the same thing; for example, during a depression sales 
will fall while capital stock may remain stationary, or as in the case 
of Humes, actually increase. The result is that profits over sales 
will not decline to the same extent as profits on capital. In this 
instance the use of profits over sales merely measures the firm's 
efficiency in producing a given output, in terms of the current cost of
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i n p u t s ,  and b e a r s  no r e l a t i o n  t o  t h e  r e t u r n  on c a p i t a l  e x p e n d i t u r e .
A t h i r d  m easu re  o f  p r o f i t a b i l i t y  h a s  been  u s e d  i n  t h i s  s e c t i o n ,  namely 
t h e  t o t a l  r e t u r n  t o  c a p i t a l  employed e x p r e s s e d  as  a p e r c e n t a g e  o f  f i x e d  
a s se t s  p l u s  work ing  c a p i t a l .  As d i s c u s s e d  e a r l i e r  i n  t h i s  c h a p t e r  t h i s  
t y p e  o f  m easu re  a p p r o x i m a t e s  t h e  e c o n o m i s t ’s c onc ep t  of  r a t e  o f  r e t u r n  
and i s  one which  a f i r m ' s  management  c o u ld  have  c a l c u l a t e d .
T a b l e  9-5
Hume e n t e r p r i s e s  i n  A u s t r a l i a  
Net  p r o f i t s  a s  p e r c e n t a g e  o f  a v e r a g e  f i x e d  
m a n u f a c t u r i n g  a s s e t s ,  1912 /13-1938 /39  
(%)
Hume
P ip e
Hume
S t e e l
C o n c r e t e
C o n s t r u c t i o n s T o t a l
1912/13 49 .20 _ _ 49 .2 0
1913/14 55 .66 - - 55 .66
1914/15 N. A. - - N.A.
1915/16 N. A. - - N.A.
1916/17 N. A. - - N.A.
1917/18 N. A. - - N.A.
1918/19 44 .79 - - 44.79
1919/20 N . A . - - N.A.
1920/21 N .  A . - - N.A.
1921/22 49 .25 - 139.47 54 .95
1922/23 25 .50 - 88 .0 6 28,36
1923/24 5.35 - 1 4 3 .8 9 201.29 11.67
1924/25 25 .22 - 2 0 . 8 2 228 .63 30.77
1925/26 24 .91 15 .92 251 .63 31.99
1926/27 21.35 9 3 .4 3 283.50 45 .82
1927/28 48 .32 80 .17 273.76 62 .19
1928/29 38 .77 38 .12 405 .94 47 .1 3
1929/30 28 .22 - 0 . 7 0 196.88 21.84
1930/31 - 7 . 4 6 - 1 1 . 6 3 - 1 7 9 . 0 3 - 1 1 . 6 8
1931/32 - 7 . 6 8 - 3 . 1 7 - 9 3 . 8 4 - 7 . 7 7
1932/33 - 2 . 6 2 2.79 - 8 5 . 0 9 - 2 , 2 8
1933/34 - 9 . 9 4 14.47 - 7 . 0 8 - 1 . 6 5
1934/35 8 .64 - 0 . 7 1 32 .81 5.90
1935/36 10.61 17 .24 87 .0 8 14.51
1936/37 32 .45 56.21 56 .01 42 .73
1937/38 20 .68 47 .53 109.55 33.01
1938/39 28.84 16 .42 150.81 24.86
What,  t h e n ,  were  t h e  main changes  i n  t h e  p r o f i t  r a t e  f o r  
m a n u f a c t u r in g ?  Of l e s s  c o n c e r n  i n  t h i s  c o n t e x t  a r e  t h e  a n n u a l  
f l u c t u a t i o n s ,  wh ich  were  g e n e r a l l y  a r e s p o n s e  t o  p a r t i c u l a r  e x t e r n a l  
c o n d i t i o n s  such  as  w a r ,  r e c e s s i o n ,  d e p r e s s i o n  o r  o t h e r  sudde n  changes
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Profit Rate
Rate of Return^/ \
Prof i t/Sales'
1912/13 4/5 6/7 6/9 20/1 2/3 4/5 6/7 8/9 30/1 2/3 4/5 6/7 8/9
FIG. 9-3: Hume enterprises:
Manufacturing Profit Rate, ’Rate of Return’,
and Profit as Percentage of Sales, 1912/13-1938/39.
Sources: Tables 9-5 to 9-7.
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i n  demand ( such  as  t h e  c o l l a p s e  o f  t h e  Loveday i r r i g a t i o n  schem e).  
C o n s e q u e n t l y  o n ly  f u n d a m e n ta l  changes  i n  p r o f i t  r a t e s  be tw een  t h o s e  
p e r i o d s  o f  f u l l y  u t i l i s e d  c a p a c i t y  have be e n  c o n s i d e r e d .  T a b l e  9-5 
and F i g u r e  9 -3  r e v e a l  t h a t  n e t  p r o f i t s  a s  a p e r c e n t a g e  of  n e t  c a p i t a l  
s t o c k ^  d i d  n o t  change  s i g n i f i c a n t l y  b e tw e en  t h e  e a r l y  y e a r s  o f  t h e  
1 9 1 0 ’s and .1920’ s ,  i n c r e a s e d  s l i g h t l y  o v e r  t h e  t w e n t i e s ,  and t h e n  
d e c l i n e d  d u r i n g  t h e  t h i r t i e s .  I t  s h o u ld  be e m phas i sed  t h a t  t h e  n e t  
p r o f i t s  o f  Hume P i p e  d e c l i n e d  t h r o u g h o u t  t h e  i n t e r w a r  p e r i o d  and t h o s e  
f o r  Hume S t e e l  f o l l o w e d  s u i t  d u r i n g  t h e  t h i r t i e s .
A s l i g h t l y  d i f f e r e n t  p i c t u r e  emerges when t h e  s e r i e s  o f  n e t
p r o f i t s  a s  a p e r c e n t a g e  o f  s a l e s  ( s e e  F i g u r e  9 - 3 )  i s  c o n s u l t e d .  As
t h i s  m easu re  was a l s o  u s e d  by t h e  Hume management  t o  e v a l u a t e  t h e i r
p e r f o r m a n c e ,  i t  may have  c lo u d e d  t h e  r e a l  s i t u a t i o n ,  a t  l e a s t  u n t i l  t h e
mid t o  l a t e  t h i r t i e s .  T a b l e  9-6  shows t h a t  b o t h  Hume e n t e r p r i s e s  and
Hume P i p e  d i d  n o t  s u f f e r  a d e c l i n e  i n  n e t  p r o f i t s  o v e r  s a l e s  u n t i l
a f t e r  t h e  l a t e  t w e n t i e s .  T h e r e f o r e  t h e  Hume management was p o s s i b l y
n o t  f u l l y  aware o f  t h e  d e t e r i o r a t i o n  o f  t h e  p r o f i t  r a t e  d u r i n g  t h e
t w e n t i e s ,  p a r t i c u l a r l y  a s  t h e y  were  e x c i t e d  by t h e  a b s o l u t e  growth  of
p r o f i t s .  As L . J .  C l i f f o r d  e x p r e s s e d  t r i u m p h a n t l y  i n  1930, 'You w i l l
n o t e  t h a t  we a r e  s t i l l  making w o n d e r f u l  p r o f i t s  and t h i s  company has
2
t u r n e d  o u t  a l l  t h a t  we e x p e c t e d  i t  t o  b e ' .
So f a r  t h e  f i r m ’s m a n u f a c t u r i n g  p e r f o r m a n c e  has  been  examined
3
from t h e  p o i n t  o f  v iew  of  t h e  r e t u r n  t o  e q u i t y  c a p i t a l .  The p r o f i t  
r a t e ,  wh ich has  j u s t  be e n  d e s c r i b e d ,  i s  of  c o n c e r n  t o  t h e  f i r m ' s  
management  and u l t i m a t e l y  i t s  s h a r e h o l d e r s .  I n  a d d i t i o n  t h e  management 
may w i s h  t o  c a l c u l a t e  t h e i r  r a t e  o f  r e t u r n  on t o t a l  c a p i t a l  employed ,  
i r r e s p e c t i v e  of  i t s  s o u r c e .  T h i s  i s  n e c e s s a r y  t o  d i s c o v e r  w h e t h e r  o r  
n o t  t h e y  a r e  u s i n g  a l l  s o u r c e s  of  c a p i t a l  e f f i c i e n t l y .  For  t h i s
Net  c a p i t a l  s t o c k  c o n s i s t s  o f  a v e r a g e  d e p r e c i a t e d  book v a l u e s  f o r  
p l a n t ,  m ac h in e ry  and b u i l d i n g s .  We have  n o t  i n c l u d e d  w o r k in g  c a p i t a l  
minus s h o r t - t e r m  l i a b i l i t i e s  i n  t h e  d e n o m in a to r  (as  was done i n  t h e  
f i r s t  p a r t  of  t h i s  c h a p t e r )  b e c a u s e  t h e  Hume a c c o u n t s  do n o t  d i s t i n g u i s h  
be tw een  l i a b i l i t i e s  f o r  m a n u f a c t u r i n g  and o t h e r  a c t i v i t i e s .  I n  any 
c a s e  by u s i n g  t h i s  form of  p r o f i t  r a t e  i t  i s  p o s s i b l e  t o  make a 
c om pa r i son  w i t h  t h e  e n g i n e e r i n g  i n d u s t r y ,  f o r  wh ich d a t a  i s  on ly  
a v a i l a b l e  on t h i s  b a s i s .
^ A .N .U . ,  3 2 / 1 2 / 4 ,  C l i f f o r d / F . W .  M acau lay ,  12 F e b r u a r y  1930.
3
E q u i ty  funds  a r e  o b t a i n e d  from e x t e r n a l  s o u r c e s  by s h a r e  i s s u e s  and 
i n t e r n a l l y  by income r e t e n t i o n .
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Table 9-6
Australian manufacturing 
Net profits as percentage of sales
Hume
Pipe
Hume
Steel
Concrete
Constructions Total
1912/13 18.29 _ — 18.29
1913/14 20.69 - - 20.69
1918/19 12.97 - - 12.97
1919/20 N. A. - - N . A.
1920/21 N. A. - - N.A.
1921/22 15.42 - 24.97 16.43
1922/23 12.11 - 17.31 12.65
1923/24 3.76 -280.00 28.08 7.02
1924/25 14.22 -18.42 25.70 15.10
1925/26 12.27 6.96 28.87 13.88
1926/27 10.99 13.68 30.01 14.02
1927/28 20.77 14.78 23.09 18.66
1928/29 18.22 N. A. 26.58 N.A,
1929/30 14.02 -0.46 14.05 10.55
1930/31 -8.97 -18.75 -30.32 -13.69
1931/32 -13.65 -2.85 -51.65 -10.21
1932/33 -2.44 1.43 -32.55 -1.63
1933/34 -7.80 5.92 -2.18 -0.97
1934/35 5.65 -0.37 14.21 3.52
1935/36 5.66 6.01 24.71 6.36
19 36/37 15.26 13.19 13.70 14.02
1937/38 10.25 13.89 19.85 12.46
1938/39 12.46 7.12 20.37 10.53
purpose we have related profits plus interest paid to fixed assets and
working capital employed in Humes' manufacturing activities, It
should be noted that annual changes in the profit rate and 'rate of
return' on capital would be the same if no change occurred in either
the pattern of financial sources used or in the proportion iof working
to fixed capital. However, as discovered in Chapter 7, the method of
financing expansion employed by the Hume management changed quite
significantly during the 1930's. To recapitulate it will be remembered
that at the end of the twenties Hume Steel. was unable to obtain
sufficient finance from either the public or the banks. Therefore,
Hume Pipe made available to Hume Steel surplus funds, which had begun
to accumulate after 1928 . This procedure was continued into the early
thirties until Hume Pipe 's surplus funds had been exhausted . To
continue financing Hume Steel, the parent company obtained a large
overdraft . In other words , Hume Pipe was borrowing short-term in order
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to lend to Hume Steel on a longer-term basis. As this contrasted with 
the situation in the twenties when Hume Steel mainly utilised share 
capital, it is to be expected that the profit rate will fall in the 
thirties (particularly for Hume Steel) partly because of the changed 
method of financing expansion.
Table 9-7 
Hume enterprises
Australian Manufacturing ’rate of return’*
(%)
Hume Hume Hume
Pipe__________Steel_____ enterprises
13.46
N.A.
1918/19 
1919/20 
1920/21 
1921/22 
1922/23 
1923/24 
1924/25 
1925/26 
1926/27 
1927/28 
19 28/29 
1929/30 
1930/31 
1931/32 
1932/33 
1933/34 
1934/35 
1935/36 
1936/37 
1937/38 
1938/39
13.46
N.A.
N.A.
25.55 
14.35
4.07
12.95
12.69
10.55 
19.45
15.26 
12.58 
-3.65 
-4.24 
-0.79 
-4.70
5.46
5.99
17.66
11.27 
15.37
-70.73
-10.90
7.65
44.02
36.06
N.A.
2.06
-3.17
1.45
5.58
13.74
2.12
12.39
34.28
28.90
11.43
N.A.
26.98 
15.27 
6.79 
14.87 
15.16 
20.54 
24.53
N. A. 
10.64 
-5.03 
-3.42
O. 33 
0.96 
4.62 
8.97
24.46
18.97
14.15
* Net manufacturing profits (before tax) plus 
interest paid as a percentage of fixed assets 
(excl. land) and working capital used in 
manufacturing.
Reference to Table 9-7 and Figure 9-3 shows that in contrast to 
the profit rate the ’rate of return' (as measured between those years 
of full employment of capacity) declined only slightly during the 
interwar period. For the firm as a whole, while the profit rate 
declined by as much as 30 per cent between the late twenties and the 
late thirties, the ’rate of return’ fell by only 3 per cent; for Hume 
Pipe these two rates were 29 per cent and 6 per cent and for Hume Steel
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40 per cent and 21 per cent respectively. How are these differences to 
be explained? In the case of Hume Steel the substitution of bank loans 
(through the agency of Hume Pipe) for share capital in the thirties 
meant that a greater proportion of manufacturing surplus had to be paid 
out in the form of interest. In other words as far as the Hume 
management and shareholders were concerned, growth was being financed 
at a greater relative cost. However, in the case of Hume Pipe the 
difference between the profit rate and the 'rate of return' was due to a 
reduction of working capital, mainly of debtors and cash reserves.
This suggests that Hume Pipe was using its working capital more 
efficiently in the thirties than in the twenties and this tended to 
offset the decline in profits earned from investment in fixed assets.
Therefore for the firm as a whole the declining return on fixed 
assets, which was partially due to the higher cost (in terms of 
interest payments) of obtaining finance, was almost balanced by a more 
efficient use of working capital. However, from an equity point of 
view the firm's manufacturing activity became less profitable as the 
interwar period unfolded. In view of the line of argument developed in 
earlier chapters, that W.R. Hume placed a higher priority on growth 
than on profitability, it is significant that the development of Hume 
Steel was pursued even though sufficient share capital was not 
available and that more costly (as far as the management and share­
holders were concerned) forms of finance had to be employed.
In order to place Hume's financial performance within the context 
of the experience of other Australian firms, a brief comparison will 
be made with the industrial engineering sector. Profit rates of the 
engineering industry, as can be seen from Table 9-8, traced out a 
similar pattern of development to that experienced by Hume enterprises 
until the late twenties, but thereafter diverged considerably.^ The 
engineering profit rate did not change significantly between the pre- 
World War I years and the early twenties, but appears to have declined 
slightly by the late twenties. This was similar to the financial
We are only concerned with private engineering workshops because the 
pricing methods of public enterprises often produce negative profit 
rates when calculated in the conventional manner. 'Profits' of the 
engineering industry has been calculated from data published in the 
Production Bulletin as value added (less miscellaneous expenses) minus 
wages and salaries and imputed rents.
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performance of Hume enterprises. However, during the thirties, while 
Humes' rate of profit fell considerably, that for the engineering 
industry rose above the rate experienced in the late twenties and was 
comparable with the level achieved during the early 1910's. Once again 
comparison with the experience of other Australian firms suggests that 
Humes' performance during the thirties was below the average.
Table 9-8
Private engineering workshops, rates of profit, 1912/13-1938/39
(%)
Machinery
workshops Foundries
Total
(current prices)
1912/13 25.01 31.96 26.78
1913/14 23.97 33.24 26.28
1914/15 23.87 33.92 26.29
1915/16 19.65 28.44 21.56
1916/17 12,87 22.31 14.80
1917/18 16.37 28.03 18.67
1918/19 14.64 25.25 16.79
1919/20 18.44 35.04 21.52
1920/21 21.85 42.12 25.45
1921/22 19.57 42.61 23.51
1922/23 16.55 29.39 19.02
1923/24 17.17 27.87 19.33
1924/25 15.35 26.90 17. 74
1925/26 19.33 25.04 20.56
1926/27 21.14 22,60 21.45
1927/28 23.50 26.75 24.24
1928/29 21.89 24.85 22.56
1929/30 18.88 20.38 19.22
1930/31 8,95 8.55 8.86
1931/32 7.05 8.09 7.28
1932/33 9.91 13.90 10.83
1933/34 12,69 15.03 13.23
1934/35 11.80 14.87 12.53
1935/36 12.51 25.88 15.38
1936/37 21.41 30.94 23.56
1937/38 26.00 24,82 25.77
1938/39 30. 76 34.67 31.48
SOURCE: Calculated from the Production Bulletin.
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Determinants of profitability
In examining the determinants of the firm’s profit rate, attention 
has been concentrated upon the interwar years because this was the 
period when the rate began to decline significantly and for which 
detailed data on prices and costs are available. As the profit rate is 
a function of net profits and net capital stock, a detailed examination 
of these components should reveal the causes of the above trends.
It has already been suggested that the decline in profit rates 
during the interwar period was partially due to changes in the firm's 
method of financing growth. The employment of short-term funds by Hume 
Steel in the thirties for development purposes resulted in a larger 
interest bill, which had to be subtracted from profits. It is possible 
to calculate the influence of changing methods of financing growth by 
adding interest paid to net profits expressed as a percentage of 
capital stock and comparing this with the profit rate. It was found 
that if the pattern of financial sources which was used in 1927/28 had 
been employed in 1936/37, the profit rate for Hume enterprises would 
have fallen by 26.5 per cent instead of 31.3 per cent, and for Hume 
Steel 31.6 per cent instead of 39.8 per cent. This leaves unexplained 
approximately 84 per cent of the decline in Hume enterprises’ profit 
rate, 79 per cent of Hume Steel's and almost all of Hume Pipe's. To 
explain this residual, attention will be focussed upon the 
determinants of profits.
Although the profit rate declined markedly during the thirties, 
profits (see Table 9-12) did not fall but increased slightly (by 4.3 
per cent). However, at the same time capital stock increased by 51.8 
per cent, most of which occurred between 1928/29 and 1932/33, those 
years when profits were low or had been transformed into losses by the 
great depression. Therefore, as growth proceeded during the thirties, 
profits were unable to keep pace. In the case of Hume Pipe, this can 
be said of the entire period after the early twenties.
Why was this so? It can be seen from Figure 9-4 that total 
receipts fluctuated to a greater extent than total costs for Hume 
enterprises (and Hume Pipe and Hume Steel). This would have been due 
to the existence of certain overheads that had to be met regardless 
of the level of output. The expected sequence of events is that while
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receipts declined more rapidly than costs during a recession, they also 
recovered more rapidly so that the pre- and post-recession profit 
margins would be similar. However, for Hume Pipe in the late twenties, 
and for both companies in the mid to late thirties, the recovery of 
receipts from prior reverses did not proceed as rapidly relative to 
costs as they had previously fallen. This is most evident in the mid­
thirties. Receipts did not increase much more rapidly than costs in 
the case of Hume Pipe until after 1933/34, and for Hume Steel after 
1934/35; and even then not rapidly enough to match, let alone outstrip, 
the growth in capital stock. These results imply that certain forces 
were either restraining the growth of receipts, such as sticky prices, 
or adding to the growth of costs (or both). To unravel this dilemma, 
an examination will be made of both prices and unit costs. This will 
be done separately for the two major companies, Hume Pipe and Hume 
Steel.
In the case of Hume Pipe, prices and unit costs can be extracted 
from the extant records for two States - Victoria and Western 
Australia - during the interwar period. These series can be regarded 
as fairly representative of those States which experienced severe 
competition (Victoria, Queensland and after the early thirties, New 
South Wales) and those that did not (Western Australia, Tasmania, and 
to a lesser extent South Australia). As related in Chapter 3, the 
growing competition between Hume Pipe and Rocla in the second half of 
the twenties broke into open conflict between 1930 and 1934, followed 
by an uneasy peace for the remainder of the decade. This competition 
in the concrete pipe market influenced Humes' prices and costs in a 
number of ways. In the second half of the twenties Hume Pipe met the 
competition from Rocla by increasing expenditures on sales promotion 
with a resulting reduction in profits. Between 1922/23 and 1930/31 
selling expenses (see Table 3-16) increased from 0.71 per cent of 
sales to 3.45 per cent. Then between 1930 and 1934 prices were 
reduced by more than fifty per cent as both protagonists attempted to 
gain a greater share of the market. It was not until the agreement of 
1934 that prices rose again, and even then they only achieved a level 
52.5 per cent of that in the late twenties. For the remainder of the 
thirties prices increased very slowly, and then only at a marginally 
faster rate than unit costs. While prices were depressed in the second
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half of the thirties by the fear of renewed hostilities, unit costs (as 
can be seen from Figure 9-5) rose under pressure from rising wage 
rates. It was only improvements in efficiency and a slight decline in 
material prices which prevented unit costs reaching their pre­
depression levels. To make matters worse most branches experienced an 
increase in on-costs (overheads etc.) expressed as a percentage of 
prime cost throughout the interwar period (see Table 3-12), possibly 
resulting, as suggested in Chapter 2, from inefficiencies developing 
as supervision of the company’s widely scattered factories became 
increasingly remote. Because of these effects of competition on 
prices and costs, profit margins (see Table 3-13) for the Victorian 
and Queensland branches were substantially lower in the thirties than 
in the twenties.
On the other hand, prices in Western Australia were not reduced 
through direct competition but by the fear of it. In July 1930, Rocla 
had announced its intention to open a factory in Perth. Although 
Rocla did not realise this intention before World War II, the Hume 
management took the threat seriously, as well they should have 
considering Rocla’s expansion to Queensland in 1930/31 and New South 
Wales in 1933/34, and (as shown in Figure 9-6) reduced Perth prices. 
Once again this resulted (as can be seen from Table 3-13) in a 
reduction of profit margins as wage rates rose rapidly in the second 
half of the 1930's. Similar conditions were experienced in Tasmania, 
although in South Australia there was a reduction in competition 
between the twenties and thirties.
This evidence, together with that presented in Chapter 3, 
indicates that efficient competition or threat of it increased in the 
late twenties and broke into open conflict during the first half of 
the thirties, with the fear of renewal of hostilities dominating the 
remainder of the decade. These conditions brought about a significant 
reduction of prices both absolutely and relative to costs after the 
late twenties. This situation had resulted from the rapid growth of 
Hume Pipe relative to the demand for concrete pipes. By the end of 
the twenties Hume Pipe was attempting to increase its market share at 
the expense of its most efficient competitor, Rocla Ltd. Hume's
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success in. this direction led to Rocla's July 1930 ultimatum.^
Therefore it can be concluded, that W.R. Hume’s pursuit of growth in 
the case of Hume Pipe was achieved at the expense of a declining profit 
rate after the late twenties.
Unfortunately it is not possible to construct consistent series of 
prices and unit costs for the production of steel pipes, however, it is 
possible to obtain an approximate idea of the trend in unit costs from 
information on input prices and productivity, and the trend in prices 
from our earlier calculation of actual margins between sales and total 
costs (see Table 3-15). Figure 9-7 shows that input prices rose 
slightly during the second half of the twenties and fell throughout the 
thirties. As productivity increased rapidly throughout this period 
there would have been a downward trend in unit costs between 1923/24 
and 1938/39. Also as shown in Chapter 3 (Table 3-15) the ex post 
profit margin only increased slightly between the twenties and the 
thirties, therefore it is reasonable to assume that the price trend for 
steel pipes was downward sloping between 1923/24 and 1938/39. Also due 
to more efficient competition in the steel pipe business, profit 
margins were lower than those experienced by Hume Pipe. However,
W.R. Hume increased his steel pipe activities in spite of these low and 
negative profits being earned, apparently convinced that he would 
eventually improve the quality of his product, like he had the concrete 
pipe, and thereby eliminate this competition. It has been demonstrated
(in Chapter 5) that he thought he had achieved the necessary improve-
\
ment in 1934, when he developed the so-called Humogeneous welding 
process. In this context it is clear that growth was pursued at the 
expense of the firm's financial performance.
Ill Conclusions
It has been shown in this chapter that rapid growth was achieved 
throughout the period 1910 to 1940, despite the fall in profit rates 
(for both manufacturing and total activities) for Hume Pipe after the 
early twenties and Hume Steel after the mid to latter part of that
1 See Chapter 3, 'Price Determination'.
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decade. In fact this decline in profitability was mainly a direct 
result of the firm’s continued growth during the less favourable 
conditions of the thirties. On the one hand, Hume Steel’s difficulty 
in obtaining sufficient share capital forced W.R. Hume, who was 
determined that '...progress in the near future must not be retarded 
for the need of capital.’,^  to use more costly short term funds for 
financing the company’s growth. However the main reason for the 
decline in profitability was that W.R. Hume’s preoccupation with the 
growth of his firm brought it into conflict with their most efficient 
competitors at the end of the twenties, when the price advantage 
possessed formerly by Humes had largely been exhausted. Consequently 
prices were reduced considerably during the thirties, when rising wage 
rates (including margins) were forcing up production costs to pre­
depression levels. Only the firm’s introduction of new techniques 
enabled prices to remain at this relatively low level as compared to 
those in the twenties. This situation was probably only acceptable to 
the directors and shareholders because of the decline in market yields 
at the same time. However, it should be remembered that profit rates 
in the industrial engineering group actually increased slightly between 
the late twenties and late thirties.
As growth and technical performance were given a higher priority 
than financial performance by W.R. Hume, it was only a matter of time 
before these objectives came into conflict. This conflict of 
priorities was parallelled by a minor clash within the Hume management 
(which was discussed in Chapter 2) between W.R. Hume who had an 
engineer's approach to development, and Clifford, McLachlan and Cussen 
who were more concerned with the financial outcome. This managerial 
conflict was not very serious, and as usual, W.R. Hume was able to 
persuade the other directors to his point of view. However, their 
continual reference to financial returns, together with the need to 
out-perform his competitors if further growth was to be achieved, must 
have acted as a spur to his innovating activity. These factors would 
also account for his concentration on product improvement during the 
thirties. Therefore all these factors were involved in a complex
A.N.U., 32/9/1, W.R. Hume/Chairman and directors, Hume Pipe, 
2 October 1934, p.2.
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interacting process. Rapid growth was made possible by W.R. Hume’s 
inventing and innovating activity, while success in this direction 
eventually brought about a reduction in the rate of profit as the firm 
came into conflict with its most efficient competitors. As the 
abandonment of growth as a major priority was out of the question, the 
only way in which the profit rate could be increased again, or at least 
prevented from falling further, was by outpacing competitors through 
the manufacture of a better and cheaper product. Hence the interaction 
of innovation, growth (and the motivation behind it) and the profit 
rate produced a self-reinforcing growth process.
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Table 9-12
Hume enterprises in Australia 
Manufacturing net earnings, 1918/19-1938/39
Hume
Pipe
Hume
Steel
Concrete
Constructions Total
1918/19 10,783 - — 10,783
1919/20 N.A. - - N.A.
1920/21 N.A. - N.A. N.A.
1921/22 51,495 - 9,838 61,333
1922/23 37,936 - 6,274 44,210
1923/24 7,793 -3,531 13,843 18,105
1924/25 34,915 -2,307 15,469 48,077
1925/26 34,672 4,438 16,414 55,524
1926/27 28,987 37,692 16,721 83,400
1927/28 61,808 33,465 13,250 108,523
1928/29 48,200 21,429 17,492 87,121
1929/30 38,620 - 484 7,757 45,893
1930/31 -11,581 -8,242 -7,061 -26,884
1931/32 -12,494 -2,493 -4,111 -19,098
1932/33 - 4,278 2,353 -3,828 - 5,753
1933/34 -16,046 12,237 - 327 - 4,136
1934/35 13,787 - 601 1,530 14,716
1935/36 16,121 16,381 3,996 36,498
1936/37 48,774 62,019 2,367 113,160
1937/38 33,742 56,890 3,910 94,542
1938/39 48,286 20,211 4,452 72,949
SOURCE: A.N.U., 32/6, calculated from manufacturing and trading
accounts.
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T a b l e  9 -13
Hume P i p e  Co ( A u s t . )  L td  
M a n u f a c tu r in g  n e t  p r o f i t s ,  1918 /19-1938 /39
V ic .  S.A. Tas .  Qld W.A. N.S.W. T o t a l
1 ,2 3 0  -  -  10,783
N. A. -  -  N.A.
1918/19 2 ,672
1919/20 N.A.
1920/21 N.A.
1921/22 10,417
1922/23 5 ,760
1923/24 8 ,861
1924/25 14,355
1925/26 5 ,861
1926/27 1,346
1927/28 22,884
1928/29 16,202
1929/30 8 ,362
1930/31 - 8 , 9 1 9
1931/32 - 6 , 0 5 4
1932/33 - 7 , 1 1 7
1933/34 - 7 , 8 9 1
1934/35 -  579
1935/36 1,363
1936/37 7 ,593
1937/38 12,299
1938/39 12,804
5 ,384 1,497
N.A. N.A.
N.A. N.A.
29,730 - 3 , 3 3 4
14,413 2,539
- 1 , 6 4 3 4 ,781
827 5 ,285
6 ,628 2,527
11,639 438
17,292 -  238
837 1,874
-  319 2 ,917
- 3 , 7 1 3 -  308
- 2 ,1 3 7 -  838
3 ,715 963
2,076 124
2,131 2 ,523
2,364 3 ,388
9 ,774 5 ,116
5,750 2 ,676
7 ,122 3,261
N.A. N.A.
6 ,821 7,861
4 ,416 10,808
- 1 , 4 1 2 - 2 , 7 9 4
7 ,762 6 ,686
11 ,713 7 ,943
8 ,2 66 7 ,298
14,381 7,489
15,931 13,356
12,043 16,641
2 ,384 857
- 3 , 8 4 3 2,239
- 5 , 7 9 0 4 ,797
- 4 , 8 8 6 428
248 10,734
- 3 , 8 9 9 11,072
4 ,574 11,603
18 6 ,648
9 ,857 7,002
- N.A.
- 51 ,495
- 37 ,936
- 7 ,793
- 34 ,915
- 34 ,672
- 28,987
- 61 ,808
- 48 ,200
- 1 , 0 2 4 38 ,620
- 1 , 8 8 2 - 1 1 ,5 8 1
- 1 , 8 6 1 - 1 2 , 4 9 4
-  846 -  4 ,278
- 5 , 8 9 7 - 1 6 ,0 4 6
1,270 13,787
1,823 16,121
11,114 48 ,774
6 ,387 33,742
8 ,242 48 ,286
SOURCE: See T a b l e  9 - 1 2 .
T a b le  9-14
Hume S t e e l
M a n u f a c t u r i n g  n e t  e a r n i n g s  1 923 /24 -1938 /39
V ic . S.A. N.S.W. W.A. Qld T a s . T o t a l
1923/24 - 3 , 5 3 1 - _ - — _ - 3 , 5 3 1
1924/25 - 2 , 3 0 7 - - - - - - 2 , 3 0 7
1925/26 4 ,107 331 - - - - 4 ,438
1926/27 5,692 32,000 - - - - 37,692
1927/28 2,551 30 ,914 - - - - 33 ,465
1928/29 12,853 9 ,503 - 1 , 3 2 7 400 - - 21 ,429
1929/30 - 2 , 4 2 1 8,757 - 4 , 1 4 0 - 2 , 6 8 0 - - -  484
1930/31 - 1 , 4 3 6 -  758 - 4 , 2 3 0 - 1 , 5 2 9 -  289 - - 8 , 2 4 2
1931/32 - 1 , 9 7 6 880 - 2 , 8 1 2 1,457 42 - - 2 , 4 9 3
1932/33 - 4 , 5 5 5 7,465 -  704 602 -  455 - 2 ,353
1933/34 - 4 , 6 3 5 3,541 - 1 , 2 4 4 15,236 -  661 - 12,237
1934/35 - 7 , 9 3 8 - 3 , 9 1 6 - 8 , 4 6 6 21,246 - 1 , 5 2 7 - -  601
1935/36 - 1 , 6 4 2 -  113 - 7 , 6 6 6 25 ,899 - 1 , 1 1 8 1,021 16,381
1936/37 16,895 2,717 27 ,835 15,599 70 -  957 62,019
1937/38 3 ,447 4 ,725 5 ,393 8,557 18,658 16,110 56,890
1938/39 15,844 2 ,315 - 1 0 ,9 6 0 6 ,403 6 ,535 74 20,211
SOURCE: See T a b l e  9-12
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Chapter 10
CONCLUSION:
THE GROWTH PROCESS RECONSTRUCTED
Our purpose in this dissertation has been to describe and analyse 
the growth of Hume enterprises between 1910 and 1940. To achieve this 
we abstracted from the complexities of the growth process by isolating, 
on one hand, the major components of demand and on the other, through 
the use of a production model framework, those of supply. Having 
separately analysed the forces determining the development of these 
components, it is time to attempt an evaluation of their relative 
importance (although not in any mechanical way^) and to integrate them 
into an explanation of the firm’s growth process. Of course, such an 
explanation involves a considerable degree of simplification in order to 
highlight the main forces that were operative. It goes without saying 
that the real situation was far more complex. The task here is to 
distil order out of the apparent chaos of reality.
In this concluding chapter an attempt will be made to, both, 
reconstruct the historical growth process of Hume enterprises between 
1910 and 1940, and to derive from this study a set of interrelated 
propositions which abstract from the historical detail and which appear 
to describe this particular phenomenon. It must be stressed that these 
propositions are only claimed (hopefully) to be valid for this 
particular case study and are not regarded as having general relevance. 
A large number of detailed case studies would be required for the 
latter purpose. All that will be done is to briefly compare these 
propositions with the broadly defined characteristics of existing 
theories of the growth of the firm to determine with which group it has 
most in common. To clarify the approach adopted here it is helpful to 
consider it in the light of methodology in economic history. The 
discipline of economic history embraces a wide spectrum of methodolo­
gies. At one extreme some recent economic history has been written by 
the application of those pre-specified models, drawn from the body of
1 A method sometimes used as a substitute for historical imagination.
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economic theory, which are considered to be the most appropriate to the 
historical problem under examination. Some interesting and useful 
results have been produced by this method. At the other extreme some 
economic historians are persisting with the idea that by reconstructing 
a certain historical phenomenon, using general economic concepts (rather 
than models), it is possible to derive inductively the set of 
relationships which best describe that situation. As I see it these are 
the two methodological extremes, and any individual economic historian's 
position can be described by the emphasis he gives to his work, as he 
will generally employ both methods. This study has proceeded with the 
latter emphasis.
I The Growth Process of Hume Enterprises, 1910-1940
This section is composed of three parts: firstly, a brief 
evaluation has been made of the relative importance of factors on both 
the demand and supply sides, from which it was concluded that while 
growth was a complex process of interaction it was largely due to 
factors internal to the firm; secondly, a survey has been made of the 
internal resources of the firm and it has been suggested that the main 
driving force behind the firm's growth was the ambition of W.R. Hume 
and that it was achieved largely through his inventive and innovative 
abilities; and thirdly, an attempt has been made to reconstruct Humes 
growth process between 1910 and 1940 showing how demand, innovation, 
and certain supply constraints interacted.
Interaction of demand and supply
The growth process of a firm is a complex interaction between the 
internal resources which it possesses and the market within which it 
operates. On the one hand, demand is the necessary but not sufficient 
condition for the growth of a firm. In the face of given market 
conditions individual firms will react differently according to the 
motivation and abilities of their managements. From her study of 402 
Australian firms in the post-World War II period, Dr Kyoko Sheridan 
concluded that
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The im p o r t a n c e  o f  t h e  v a r y i n g  c h a r a c t e r  of  management 
must  be  c o n s i d e r e d .  A f i r m  which i s  con d u c te d  by 
g r o w t h - o r i e n t e d  management  may be  e x p e c t e d  t o  grow 
f a s t e r  t h a n  a f i r m  w i t h  p r o f i t  m ax im is ing  owner-  
management .  A s k i l f u l  management  can  a c c e l e r a t e  growth  
f a s t e r  t h a n  o t h e r  f i r m s  w i t h o u t  a f f e c t i n g  p r o f i t  r a t e . l
The growth  o f  a f i r m  ( l i k e  Hume e n t e r p r i s e s ) , which  i s  m arked ly  more
r a p i d  t h a n  t h a t  of  o t h e r  f i r m s  i n  t h e  same m a r k e t ,  c a n n o t  be  e x p l a i n e d
s o l e l y  i n  t e rm s  of changes  i n  demand. I n  t h i s  s i t u a t i o n  t h e  d i f f e r e n c e
i n  growth  r a t e s  can  be l a r g e l y  a c c o u n t e d  f o r  by t h e  ' l e a d i n g '  f i r m ' s
g r e a t e r  d i s p o s i t i o n  towards  growth  as  an o b j e c t i v e  and i t s  p o s s e s s i o n
of  g r e a t e r  a b i l i t y  b o t h  to  p e r c e i v e  m arke t  p o t e n t i a l  and t o  e x p l o i t  i t
f o r  t h i s  end .
As w e l l  as growing more r a p i d l y  t h a n  t h e i r  c o m p e t i t o r s ,  Hume
e n t e r p r i s e s  o u t p a c e d  t h e  e x p a n s i o n  o f  demand. D ur ing  t h e  p e r i o d  1912/13
t o  1938/39 t h e  v a l u e  ( c u r r e n t  p r i c e s )  of  p i p e s  u s e d  i n  t h e  c o n s t r u c t i o n
of  w a t e r ,  s e w e ra g e ,  i r r i g a t i o n ,  d r a i n a g e  and h y d r o - e l e c t r i c  f a c i l i t i e s
i n c r e a s e d  t w o - f o l d ,  w h e re as  Hume e n t e r p r i s e s '  s a l e s  i n c r e a s e d  by a
m u l t i p l e  of  116 .2 .  T h e r e f o r e  o v e r a l l  changes  i n  demand had on ly  a
2
m in or  i n f l u e n c e  on t h e  g rowth  o f  t h i s  f i r m .  Even i f  t h e  p re -W or ld  
War I  y e a r s  (when t h e  f i r m ' s  r a t e  o f  growth was i n f l a t e d  by t h e  s m a l l  
b a s e  (1912 /13)  f rom which  i t  was c a l c u l a t e d )  a r e  e x c lu d e d  from t h i s  
c a l c u l a t i o n ,  we f i n d  t h a t  t h e  company grew more r a p i d l y  t h a n  t h e  
i n c r e a s e  i n  demand. Between 1918/19 and 1938/39 p u b l i c  u sa ge  o f  p i p e s
3
grew t h r e e - f o l d  w h i l s t  Hume's s a l e s  i n c r e a s e d  by a m u l t i p l e  of  s e v e n .  
A lso  from t h e  peak  o f  t h e  t w e n t i e s  to  t h a t  of  t h e  t h i r t i e s  p u b l i c  u sa ge  
o f  p i p e s  d e c l i n e d  s l i g h t l y ,  w h i l e  t h e  f i r m ' s  s a l e s  i n c r e a s e d  a t  t h e  
compound a n n u a l  r a t e  o f  7 . 4  p e r  c e n t .  Even i f  im p o r t s  a r e  s u b t r a c t e d  
from t o t a l  p u b l i c  u s a g e  d u r i n g  t h i s  l a t t e r  p e r i o d  (and i t  w i l l  be  
r e c a l l e d  t h a t  im p o r t  r e p l a c e m e n t  m a i n ly  o c c u r r e d  i n  t h e  v e r y  s m a l l  
s i z e s ) , t h e  imputed  demand f o r  l o c a l l y  m a n u f a c t u r e d  p i p e s  on ly  
i n c r e a s e d  a t  t h e  r a t e  o f  1 .5  p e r  c e n t  p e r  annum, s t i l l  c o n s i d e r a b l y
Kyoko S h e r i d a n ,  'Growth o f  t h e  Fi rm i n  A u s t r a l i a ' ,  o p . c i t . ,  p p . 134-5 .
2 2
The c o e f f i c i e n t  of  d e t e r m i n a t i o n  ( r " )  was o n l y  0 .46  f o r  t h e  p e r i o d
1 9 1 2 / 1 3 - 1 9 3 8 / 3 9 ,  a l t h o u g h  t h e  t  t e s t  was s i g n i f i c a n t  a t  t h e  5% l e v e l .
The Durb in -W atson  c o e f f i c i e n t  was 0 . 5 0 ,  which  i m p l i e s  t h a t  t h e  r e s i d u a l s
a r e  n o t  random.
^ For  1 921 /22 -1938 /39  t h e  r * 2 was 0 . 3 1 ,  was s i g n i f i c a n t  a t  t h e  5% l e v e l  
( t  t e s t )  b u t  once a g a i n  t h e  Durb in -W atson  c o e f f i c i e n t  was low ( 0 . 5 3 ) .
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less than the rate of growth of Humes. Therefore, in spite of the 
great depression and the very slow growth of demand in the second half 
of the thirties, Hume enterprises continued to expand steadily.
In the above pages only the total value of pipes used by public 
authorities has been considered. Had it been possible to measure the 
growth in demand for the type of product (concrete and arc-welded 
steel pipes) which Humes manufactured, a closer relationship would 
probably have been discovered between changes in demand and the growth 
of this firm. It was shown in Chapter 3 that there was a substitution 
of concrete pipes for other types used in the construction of water and 
sewerage facilities throughout this period. Also the arc-welded steel 
pipe replaced the riveted variety during this time. Yet even if the 
demand for concrete and welded steel pipes was known, it would have to 
be interpreted carefully. As we attempted to show earlier, the 
growing acceptance of the concrete pipe for sewerage and hydraulic work 
was mainly due to the product improvement achieved by W.R. Hume during 
this period. Naturally this was an interdependent process. Public 
engineers were searching for an economical product to substitute for 
the higher-priced pipes which they were using. W.R. Hume was able to 
meet this requirement with his 1910 invention of the centrifugally- 
spun concrete pipe, and after a time-lag of a few years, public 
engineers adopted the reinforced concrete pipe for drainage and 
sewerage work. In turn this led to the growth of the firm and enabled 
W.R. Hume to make further improvements in the concrete pipe until it 
was adopted by public authorities in hydraulic work, thereby making 
further growth possible. While this was an interdependent process it 
should be realised that the demand for the Hume pipe lagged behind its 
technical development and actual supply at certain stages during this 
period. It has been shown that the Hume pipe had been developed 
sufficiently by the 1910's for use in sewerage construction. However, 
there was a delay of a few years while public engineers experimented 
with other varieties of pipe. In fact, during this early period when 
W.R. Hume was trying to convince public authorities that his pipe was 
what they required to reduce construction costs, the small concern 
almost failed through the lack of a market. Similarly there was a lag 
between the pipe's technical development and its final adoption for 
hydraulic work in the early twenties. Demand even lagged behind the
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s u p p ly  o f  t h e  h i g h  d e n s i t y  p i p e  which  E .S ,  Hume i n v e n t e d  i n  1932; as 
l a t e  as  1943 t h e  company cou ld  l am ent  t h a t  t h e  Humeogeneous p i p e  ’ i s  
n o t  y e t  f u l l y  a p p r e c i a t e d ' . ^  T h e r e f o r e  t o  a c e r t a i n  e x t e n t  W.R. Hume 
was c r e a t i n g  h i s  own demand by d e m o n s t r a t i n g  t h e  s u p e r i o r i t y  of  h i s  
p i p e  f o r  c e r t a i n  u s e s ,  i n  te rms  o f  economy, s t r e n g t h  and d u r a b i l i t y ,  
o v e r  o t h e r  p r o d u c t s  b e i n g  u sed  a t  t h e  t i m e .  He was no t  m ere ly  r e a c t i n g  
p a s s i v e l y  t o  changes i n  t h e  p a t t e r n  o f  demand, b u t  was a c t i v e l y  engaged 
i n  c h a ng ing  t h a t  p a t t e r n .
W.R. Hume and t h e  r o l e  o f  i n n o v a t i o n
W i t h in  t h i s  f ramework of  a h ig h  l e v e l  of  demand and one which  was 
p o t e n t i a l l y  f a v o u r a b l e  t o  t h e  growth  o f  a f i r m  which  co u ld  i n t r o d u c e  a 
m arked ly  c h e a p e r  p r o d u c t ,  t h e  a t y p i c a l  ( f o r  t h a t  i n d u s t r y )  r a t e  of  
e x p a n s i o n  o f  Hume e n t e r p r i s e s  must  b e  e x p l a i n e d  i n  t e rm s  o f  t h e  
a m b i t i o n s  and a b i l i t i e s  of  W.R. Hume. He made t h e  d i f f e r e n c e  be tw een  
t h e  v e r y  r a p i d  growth  o f  Hume e n t e r p r i s e s  and t h e  s lo w e r  g ro w th ,  on t h e  
a v e r a g e ,  o f  o t h e r  p i p e  m a n u f a c t u r e r s .  I t  was Hume’ s a m b i t i o n  t h a t  h i s  
f i r m  s h o u ld  grow r a p i d l y  and he was a b l e  t o  a c h i e v e  t h i s  by e x p l o i t i n g  
t h e  p o t e n t i a l l y  f a v o u r a b l e  m arke t  s i t u a t i o n  th ro u g h  t h e  i n t r o d u c t i o n  of  
new p r o d u c t s  and new p r o c e s s e s .  As s u g g e s t e d  by t h e  e v id e n c e  p r e s e n t e d  
i n  C h a p t e r s  2 and 5 , W.R. Hume was m o t i v a t e d  by two main  c o n s i d e r a t i o n s .  
F i r s t l y  he  w i s h e d  t o  d e m o n s t r a t e  h i s  a b i l i t i e s  as an i n v e n t o r .  He 
a t t e m p t e d  t o  do t h i s  by u t i l i s i n g  h i s  i n v e n t i o n s  i n  a commerc ial  
e n t e r p r i s e ,  and i n  t h e  p r o c e s s  a p p e a r s  t o  have  i d e n t i f i e d  h i s  s u c c e s s  
w i t h  t h e  r a p i d  growth  o f  h i s  f i r m  and t h e  h i g h  q u a l i t y  o f  h i s  p r o d u c t s .  
Second ly  he  was c o n c e r n e d  t o  b u i l d  up a  l a r g e  b u s i n e s s  which c o u ld  be 
t a k e n  o v e r  by h i s  f i v e  s o n s .
I n n o v a t i o n  was c e n t r a l  to  t h e  growth  o f  Hume e n t e r p r i s e s .  With 
t h e  i n t r o d u c t i o n  o f  new p r o d u c t s  and p r o c e s s e s  W.R. Hume was a b l e  to  
i n c r e a s e  h i s  s h a r e  o f  t h e  m a r k e t  a t  t h e  e x p e n se  o f  o t h e r  p i p e  
m a n u f a c t u r e r s  due t o  t h e  r e s u l t i n g  r e d u c t i o n  o f  Hume p i p e  p r i c e s  
( c a l c u l a t e d  on an e q u i v a l e n t  s t r e n g t h  -  l e n g t h  of  l i f e  -  r a t e  of  
d i s c h a r g e  b a s i s )  be low t h o s e  of  a l t e r n a t i v e  p i p e s .  P u b l i c  e n g i n e e r s  
i n  comparing v a r i o u s  a l t e r n a t i v e  p i p e s  would have  c a l c u l a t e d  c o s t s  of
1 Hume P i p e  News, vo l .XX, n o . 7,  J u l y  1943.
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utilising pipes in sewerage and water works in a similar way. 
Unfortunately it is not possible to reconstruct relative prices on this 
basis here, but by the use of indirect evidence an approximate outline 
of the main changes can be given. In the immediate pre-World War I 
years the price of the Hume pipe would have been markedly lower than 
the equivalent-basis-price of other concrete, brick, cast iron and 
steel products which were being currently used. It is this price 
disparity which gave Hume enterprises such a tremendous advantage over 
other manufacturers, enabling that firm to increase its market share at 
their expense both absolutely and relatively. However, this difference 
in prices was progressively reduced during the twenties as a growing 
number of effective alternative products were placed on the market.
In the concrete pipe field Rocla Ltd was manufacturing a very efficient 
product in the late twenties, and Australian Iron and Steel Pty Ltd had 
introduced the spun-iron pipe which competed effectively with the 
concrete pipe. As the price disparity narrowed, the ease with which 
Hume enterprises was able to increase its share of the market 
decreased, and as demand did not expand after the mid-twenties, the 
firm's rate of growth declined. However, there was nothing irrevers­
ible about this trend; from time to time the introduction of new 
products and processes (such as the belt process of 1929 and the 
Humeogeneous pipe in 1932) increased this price disparity again, which 
in the following years was subjected to progressive reduction.
While it is not possible to measure directly these changes in 
relative product prices, evidence regarding the degree of competition 
and Hume's rate of return have been used as a basis for the above 
reconstruction. Initially Hume Pipe grew rapidly at the expense of 
existing manufacturers, but encountered increasingly effective 
competition from Rocla after the mid-twenties. The result of this 
competition was a reduction in the company's rate of return during the 
late twenties and particularly during the thirties. Similarly Hume 
Steel experienced intense competition in the thirties, which also led 
to a decline in their rate of return. This increased competition had 
forced Humes to reduce the prices of its products at a greater rate 
than it was able to reduce costs of production.
Apart from leading to a reduction in rates of return on capital, 
the progressive exhaustion of growth potential also seems to have
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produced a change in the nature of W.R. Hume’s innovation. Throughout 
the twenties his innovations were largely directed at reducing costs of 
production. However, after the late twenties Hume was preoccupied with 
improving the quality of his welding process because of the high quality 
product being manufactured by Mephan Ferguson. Unfortunately he 
committed a considerable error of judgment by introducing a more 
expensive process which did not significantly improve the product's 
quality. At the same time a higher quality concrete pipe, the invention 
of his brother E.S. Hume, was also introduced, bringing with it higher 
costs of production. Therefore, in the early to mid-thirties, improve­
ments were made in the quality of both concrete and steel pipes at the 
expense of higher production costs in order to combat intensified 
competition. As we have seen, W.R. Hume regarded quality improvement 
as the best way to defeat competition. This was the major factor 
underlying the fall in our productivity index between the respective 
peaks of the twenties and thirties.^- It will be remembered that in 
Chapter 6 we discounted the influence of plant diseconomies resulting 
from extension to the small rural towns of Victoria and New South 
Wales during the thirties. However, our evidence suggests that as 
production extended over a wider area, central supervision became 
increasingly remote and difficult to maintain. This wouLd have 
decreased the overall efficiency of Hume enterprises and contributed 
to the decline in productivity between the twenties and thirties.
So far we have thought of Hume’s innovations as springing directly 
from his idea of himself as an inventor, and the need to demonstrate 
this through the growth of his firm. It is most likely that there was 
a feed-back effect. Growth was important because it was proof of his 
inventive abilities. But by actively pursuing growth after the mid­
twenties, despite the progressive exhaustion of previously utilised 
growth sources (market and product diversification), rates of return 
began to fall. As suggested in Chapter 5, W.R. Hume was responsive to 
these economic pressures, therefore as economies of scale were not 
operative, the only cost-reducing alternative was to create and apply 
new techniques of production. Invention, innovation and growth became 
a self-reinforcing cycle.
 ^ The calculation of this index suffers from the fact that no 
adjustment can be made for quality change.
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The growth  p r o c e s s
T h i s  p r o g r e s s i v e  r e d u c t i o n  o f  p r i c e  d i f f e r e n c e s  be tw een  t h e  Hume 
p ip e  and o t h e r  p i p e s ,  which  i n  t u r n  l e d  t o  i n c r e a s i n g  c o s t s  o f  
c o m p e t i t i o n ,  w i t h i n  a m a r k e t  where  demand d i d  n o t  i n c r e a s e  s i g n i f i c a n t l y  
a f t e r  t h e  m i d - t w e n t i e s ,  c o n s t i t u t e d  t h e  f i r m ' s  b a s i c  growth  p r o c e s s  upon 
which was s u p e r im p o s e d  a sys te m  of  s u p p ly  ( f i n a n c e  and s k i l l e d  l a b o u r )  
c o n s t r a i n t s .  To i l l u s t r a t e  t h e  manner  i n  w h ic h  t h e s e  f a c t o r s  i n t e r a c t e d  
to  p r o d u c e  t h e  f i r m ' s  g rowth  p r o c e s s  we can  c o n v e n i e n t l y  d i v i d e  t h e  
y e a r s  1910 to  1940 i n t o  t h r e e  p e r i o d s  -  1910 t o  1920,  1920 t o  t h e  mid­
t w e n t i e s ,  and t h e  l a t e  t w e n t i e s  t o  t h e  l a t e  t h i r t i e s .
I t  ha s  b e e n  shown t h a t  t h e  f i r m  grew r a p i d l y  up t o  t h e  end o f  World 
War I .  T h i s  growth was b a s e d  upon W.R. Hume's 1910 i n v e n t i o n  and i t s  
s u b s e q u e n t  m o d i f i c a t i o n s  o v e r  t h e  f o l l o w i n g  few y e a r s .  Once t h e  
q u a l i t i e s  o f  t h e  Hume p i p e  had b e e n  r e c o g n i s e d ,  p u b l i c  a u t h o r i t i e s  
t h r o u g h o u t  A u s t r a l i a  (and t h e  w o r ld )  g r a d u a l l y  s u b s t i t u t e d  i t  f o r  t h o s e  
p i p e s  t h e y  had  p r e v i o u s l y  u s e d .  As t o t a l  demand was s t a b l e  d u r i n g  t h i s  
p e r i o d  t h e  g rowth  o f  Humes o c c u r r e d  a t  t h e  e x p e n se  o f  o t h e r  p i p e  
m a n u f a c t u r e r s .  The s m a l l  Sou th  A u s t r a l i a n  b u s i n e s s  grew i n  t h i s  manner  
i n  t h e  f i r s t  few y e a r s  o f  t h e  1 9 1 0 ' s and t h e n  e x te n d e d  i t s  a c t i v i t i e s  
to  t h e  V i c t o r i a n ,  Tasmanian  and N o r t h  Queens land  m a r k e t s .  T h e r e f o r e  
growth  d u r i n g  t h e  f i r s t  h a l f  of  t h i s  p e r i o d  l a r g e l y  took  t h e  form of  
m arke t  d i v e r s i f i c a t i o n  b a s e d  upon t h e  p r o d u c t  a d v a n ta g e  which  t h e  f i r m  
p o s s e s s e d .  In  t h e  imm edia te  p o s t - w a r  y e a r s  f u r t h e r  growth  was 
r e s t r i c t e d  by b o t h  o r g a n i s a t i o n a l  and f i n a n c i a l  l i m i t a t i o n s .  Th i s  was 
t h e  c r i t i c a l  p h a s e  i n  t h e  f i r m ' s  g rowth  p r o c e s s .  For  growth t o  c o n t i n u e  
a t  a r a p i d  r a t e  t h e  f i r m  had t o  make a l e a p  fo rw a r d  -  i t  had t o  be  
t r a n s f o r m e d  from a s m a l l  t o  a m ed iu m -s iz e d  c o n c e r n  t h ro u g h  a 
r e o r g a n i s a t i o n  o f  b o t h  i t s  m a n a g e r i a l  and c a p i t a l  s t r u c t u r e .  F u r t h e r  
growth  r e q u i r e d  e x t e n s i v e  g e o e g r a p h i c a l  e x p a n s i o n  w h ich  was demanding 
on o r g a n i s a t i o n a l  and f i n a n c i a l  r e s o u r c e s .
In  1920 t h e  r e q u i r e d  r e o r g a n i s a t i o n  o c c u r r e d  w i t h  t h e  f o r m a t i o n  of  
Hume P ip e  Co. ( A u s t r a l i a )  L td .  The r e s u l t i n g  s p e c i a l i s a t i o n  of  
m a n a g e r i a l  f u n c t i o n  and i n c r e a s e d  f i n a n c i a l  r e s o u r c e s  e n a b le d  W.R. Hume 
t o  p l a n  and s u p e r v i s e  t h e  v e r y  r a p i d  growth  o f  t h e  f i r m  i n  t h e  f i r s t  
h a l f  o f  t h e  t w e n t i e s ,  wh ich  was b a s e d  upon b o t h  m a r k e t  and p r o d u c t  
d i v e r s i f i c a t i o n .  T h i s  growth  o c c u r r e d  a g a i n s t  a backg round  of  r a p i d l y
382
increasing demand, which meant that the firm was less likely to come 
into conflict with its more efficient opposition as it entered new 
markets (Brisbane and Perth). However, the process of substitution of 
concrete for other pipes continued in this period as Hume pipes were 
adopted for use in lower-pressure hydraulic work due to improvements 
in strength and quality of the Hume jointing system. It is interesting 
to note that Hume Pipe did not grow significantly after the early 
twenties due to the exhaustion of market potential, which lasted until 
the New South Wales rights to the Hume process (which had been 
purchased by the State government) expired. It is tempting to 
speculate, for this is all that can be done in the absence of any 
evidence, that this was a factor motivating product diversification (by 
the formation of Hume Steel) in 1923. It was only through diversifica­
tion of their product base that the rate of growth achieved in the 
early twenties could be maintained. As it happened, growth did not 
occur as rapidly as W.R. Hume had hoped it would due to difficulties in 
obtaining finance. Both Hume Pipe and Hume Steel were unable to gain 
access to sufficient bank credit, and the latter’s approaches to the 
capital market were often frustrated.
In the decade between the late twenties and the late thirties,
Hume enterprises grew less rapidly than in the two previous periods. 
However, due to a combination of conditions which were unfavourable to 
growth, this performance was quite remarkable. Firstly, the demand for 
pipes declined by more than 50 per cent during the early thirties, and 
by the end of the decade had only reattained that level achieved during 
the late twenties. Secondly, growth within this market situation 
became increasingly difficult and costly as Hume was trying to increase 
his share of the market at the expense of the firm's most efficient 
competitors. By the late twenties Rocla was producing a high quality 
concrete pipe using the Hume process for pipes up to 21 inches in 
diameter (the 1910 and 1911 patents had expired) and a vibration 
technique for larger diameters. Also Hume Steel began experiencing 
even greater competition from Mephan Ferguson which was using a very 
efficient welding process. In a static (at the best) market, growth 
could only be achieved at a higher cost, in terms of lower prices and 
increased selling expenses, than in previous periods. Naturally this 
affected the rate of return on capital, and as we saw in Chapter 9 it
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began to fall in the case of Hume Pipe during the late twenties and 
declined markedly for the entire firm during the thirties. Growth was 
achieved, but at the expense of declining profit rates. This supports 
what has been documented elsewhere, that W.R. Hume gave higher priority 
to growth than to profitability.
Even in this situation of declining profitability, growth did not 
proceed as rapidly as W.R. Hume desired. As we saw in Chapter 7, Hume 
Steel had considerable difficulty in raising the required funds from 
both banks and public (in the twenties and during the recovery of the 
thirties) to put W.R. Hume's development plans into operation. Hume 
Pipe made advances to Hume Steel on a medium-term basis out of surplus 
funds in the late twenties and by borrowing short-term bank funds in 
the thirties. The need to finance Hume Steel in this manner restricted 
the development which Hume had planned for his concrete-pipe business 
in the thirties. In addition Hume Steel experienced problems in 
procuring skilled and experienced welders, which restricted the 
expansion of that company in the second half of the thirties and due to 
labour inefficiency increased costs of operations. It was equally 
difficult to obtain fitters, turners and blacksmiths for employment in 
the firm’s engineering workshops. As suggested in Chapter 8, it is 
highly likely that shortages of engineering skills restricted the 
output of plant and machinery. As the firm produced its own needs both 
in Australia and overseas, there is a possibility that the rate of 
capital formation occurred more slowly than W.R. Hume wished.
In summary, and at the risk of over simplification, the growth of 
Hume enterprises was stimulated by the ambition and drive of W.R. Hume, 
within a potentially favourable market situation, and was maintained by 
his ability to out-perform his competitors by improvements in both 
product and process. As the previously utilised sources of growth 
(entering new markets with old products and old markets with new 
products) were progressively exhausted, rates of return began to fall 
and, in view of W.R. Hume's refusal to accept more 'normal' rates of 
growth, acted as a stimulus to further innovative activity. Although 
demand did not act as a direct constraint on growth, except during the 
depression, certain supply shortages did. A continual shortage of 
finance was the main factor limiting the firm's development and was 
reinforced by a shortage of labour skills required in their steel pipe
384
and engineering workshops. The resulting rate of growth was below that 
ceiling level which was determined by the quantity and quality of 
available managerial resources, with the possible exception of the 
immediate post-World War I years.
II A Set of Interrelated Propositions Derived 
from the Growth Process of Hume Enterprises
While an examination of the growth process of Hume enterprises has 
intrinsic value for the economic historian, it may also be of interest 
to those economists concerned with the theory of the firm. It is 
realised that the results of a single case study are of limited value 
in increasing our understanding of economic reality, however, it is 
only by the detailed study of individual firms that the actual 
mechanism of micro-economic growth can be observed. For this purpose 
an attempt will be made to state the set of interrelated propositions 
which have been derived from this study, and which are considered to 
describe in a more general way the growth process of this particular 
firm. It must be emphasised that no universality is claimed for these 
relationships, even though they have been stated in a general and 
simplified way by abstracting from historical detail. Historical 
detail has been eliminated in order to clarify the basic process by 
which Hume enterprises grew between 1910 and 1940. Also no originality 
is claimed for these propositions except that every attempt has been 
made to arrive at these statements independently of other work, by 
distilling them from this particular case study.
For economic historians to make a significant contribution to 
economic generalisation relating to the micro-economic growth process, 
a large number of studies of individual firms from a variety of 
industries and market situations would be required. It is necessary 
to draw a distinction here between large numbers of detailed studies 
of individual firms, and individual studies of a large sample of firms. 
The latter type of empirical study can and has made a valuable 
contribution to the theory of the firm by testing the relationships 
between growth rates on the one hand and variables such as size, 
profitability and market structure on the other. In one such study 
Dr Kyoko Sheridan, who examined these characteristics for a sample of
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over 400 Australian firms in the post World War II period, came to the 
conclusion that the difference in growth rates was mainly due to the 
different orientation and abilities of the firms’ managements. This 
type of study, while indicating the factors which are important to 
growth, cannot illustrate the mechanism by which it takes place. This 
is not to criticise that manner of approach, but merely to indicate the 
need to also examine the process of change by focusing attention on 
individual firms. It is to be hoped that in the future further detailed 
record collections will become available to enable more extensive 
examination of growth at the micro level. There is particular need for 
research of this type in Australia where very little is known about the 
manner in which firms grew during the process of industrialisation in 
this century - a period of major structural change.
With one case study it is possible only to describe the growth 
process of this particular firm and to briefly indicate the group of 
theories of the firm (identified in terms of general distinguishing 
characteristics) with which it has most in common. It has already been 
stressed that growth is a complex interaction of demand and supply 
factors. However, our concern is with the internal growth process of 
the firm, and for this purpose demand can be considered as an exogenous 
factor. It need only be assumed that the market provides scope for the 
enterprising firm, otherwise its energies will be diverted elsewhere. 
Therefore attention will be focused upon the internal resources of the 
firm. Finally it should be remembered that we are concerned with a 
small firm in a market characterised by elements of oligopoly and where 
the product was highly differentiated. The generalised propositions 
which have been derived from an examination of Humes' growth process 
have been set out in the following five points.
(1) Innovation is to be found at the very centre of the growth 
process. If a firm within a particular market can introduce either an 
improved product (in terms of the services it provides at a given cost 
to the consumer) or an improved process (in terms of lower costs) for 
manufacturing an existing product, then it will have a competitive 
advantage over other firms in the same market. It is possible to treat 
both product and process innovation in the same manner, by reducing 
prices to some equivalent basis such as a unit of the service provided 
to the consumer. In this study an equivalent strength - length of
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l i f e  -  r a t e  of  d i s c h a r g e  b a s i s  f o r  p i p e s  was employed.  An i n n o v a t i n g  
f i r m  i s  a b l e  t o  p r o v i d e  a g i v e n  s e r v i c e  a t  a  low er  c o s t  t o  t h e  
consumer and t h e r e b y  i n c r e a s e  i t s  s a l e s  r e l a t i v e  t o  i t s  c o m p e t i t o r s .
(2)  Assuming t h a t  t h e  i n n o v a t i n g  f i r m  i s  growth  o r i e n t e d ,  as  Hume 
e n t e r p r i s e s  was shown t o  b e ,  i t  w i l l  expand o u t p u t  by i n v e s t i n g  
e x t e n s i v e l y  i n  t h e  new t e c h n i q u e s  which  i t  h a s  i n t r o d u c e d .  T h i s  w i l l  
l e a d  t o  growth  t h r o u g h  (a)  an i n c r e a s e  i n  t h e  o u t p u t  of  an e x i s t i n g  
p r o d u c t  i n  an e x i s t i n g  m a r k e t ,  (b) t h e  i n t r o d u c t i o n  o f  an  e x i s t i n g  
p r o d u c t  i n t o  new r e g i o n a l  m a r k e t s  (m arke t  d i v e r s i f i c a t i o n ) ,  ( c )  t h e  
i n t r o d u c t i o n  of  a new p r o d u c t  i n t o  t h e  e x i s t i n g  m a r k e t  ( p r o d u c t  
d i v e r s i f i c a t i o n )  o r  (d)  a c o m b i n a t i o n  of  t h e s e .  The manner  i n  which  
growth  i s  u n d e r t a k e n  w i l l  depend upon t h e  n a t u r e  o f  t h e  i n n o v a t i o n  -  
a p r o c e s s  i n n o v a t i o n  i s  a s s o c i a t e d  w i t h  (a)  and ( b ) ,  and a p r o d u c t  
i n n o v a t i o n  w i t h  ( c ) .
(3) Growth w i l l  p r o c e e d  i n  t h e  above manner  u n t i l  e i t h e r  (a)  o t h e r  
f i r m s  a r e  a b l e  t o  r e d u c e  t h e  e q u i v a l e n t - b a s i s  p r i c e  d i f f e r e n t i a l  
c r e a t e d  by t h e  i n n o v a t i n g  f i r m ,  o r  (b)  p ro b le m s  a r e  e x p e r i e n c e d  i n  
o b t a i n i n g  m a n a g e r i a l ,  l a b o u r  and f i n a n c i a l  r e s o u r c e s .  I n  t h e  f i r s t  
c a s e  t h e  c o m p e t i t i v e  a d v a n ta g e  o f  t h e  i n n o v a t i n g  f i r m  i s  p r o g r e s s i v e l y  
r e d u c e d  as  o t h e r  f i r m s  d e v e lo p  methods  w h ic h  a r e  p a t t e r n e d  on t h e  
s u c c e s s f u l  i n n o v a t i o n ,  o r  d i r e c t l y  i n f r i n g e  p a t e n t  r i g h t s  c o u n t i n g  on 
h i g h  l e g a l  c o s t s  t o  d e t e r  p r o s e c u t i o n .  S e c o n d ly ,  s h o r t a g e s  o f  
r e s o u r c e s  may e i t h e r  ( i )  s low down t h e  i n t r o d u c t i o n  o f  i n v e s t m e n t  
programmes and even  c a u s e  t h e i r  p o s tp o n e m e n t ,  o r  ( i i )  l e a d  t o  h i g h e r  
c o s t s  due t o  e i t h e r  i n c r e a s e d  i n p u t  p r i c e s , which  a r e  a r e f l e c t i o n  of  
s c a r c i t y ,  o r  i n c r e a s e d  p r o d u c t i o n  c o s t s  r e s u l t i n g  from t h e  employment 
of  i n e f f i c i e n t  m a n a g e r i a l  o r  l a b o u r  r e s o u r c e s .  These  i n c r e a s e d  c o s t s  
may r e d u c e  p r o f i t a b i l i t y  t o  t h e  e x t e n t  w h e r e  a f i r m  i s  f o r c e d  t o  a c c e p t  
a s lo w e r  r a t e  o f  g row th .
(4) Once t h e  e q u i v a l e n t - b a s i s  p r i c e  d i f f e r e n t i a l  has  b e e n  e l i m i n a t e d  
f u r t h e r  g ro w th ,  r e l a t i v e  t o  o t h e r  p r o d u c e r s  i n  t h e  m a r k e t ,  may be 
a t t e m p t e d  ( i f  s u i t a b l e  p u r c h a s e s  o r  m e r g e r s  c a n n o t  be  a r r a n g e d )  by 
r e d u c i n g  p r i c e s  o r  i n c r e a s i n g  s e l l i n g  c o s t s .  T h i s  w i l l  r e s u l t  i n  a 
r e d u c t i o n  o f  p r o f i t  r a t e s ,  which  i n  c e r t a i n  c i r c u m s t a n c e s  may p r o v i d e  
p r e s s u r e  f o r  f u r t h e r  i n n o v a t i o n .  A f i r m  c a n n o t  a l l o w  p r o f i t  r a t e s  t o  
d e c l i n e  f o r  long  as  (a)  r e t a i n e d  e a r n i n g s  a r e  an i m p o r t a n t  s o u r c e  of  
g rowth  and (b)  i t  r e n d e r s  a f i r m  s u s c e p t i b l e  t o  a t a k e - o v e r  b i d .  T h i s
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situation will lead to one of a number of possible courses of action:
(i) a reduction of growth rates to merely keep pace with the increase 
in market demand; (ii) an attempt to maintain growth rates through 
acquisition or merger; or (iii) a new round of innovation. The outcome 
will depend upon the strength of the desire for growth and the 
innovative ability of the firm. A firm which is growth oriented will 
choose (ii) and (iii) as Humes did, and even allow profitability to 
fall as long as it remains within acceptable limits.
(5) Innovation may also be influenced by factors external to this 
system in some random manner. As seen in the case of Hume enterprises 
these factors include the pursuit of technical change for non-economic 
reasons, changes in relative factor prices, shortages of key labour 
skills, and the development of new raw materials.
In the light of these interrelated propositions it is possible to 
make a few brief comments on where this case study stands in relation 
to the various theories of the firm that have been developed by 
economists. All that will be attempted here is to suggest the group of 
theories which possess similar characteristics. This study has little 
in common with those traditional theories which are based upon the 
assumption of short-run profit maximisation. These theories are 
comparative static in nature and are concerned with equilibrium price 
and output solutions rather than the manner in which firms grow. Also 
the output of Humes was greater than these models would have predicted, 
and was increased even in the face of declining profitability. On the 
other hand this case study has many features in common with those more 
recent theories that emphasise the role of the manager and his 
motivations, which have been developed by Marris, Penrose, Baumöl, 
Williamson and Downie. In particular it is similar (in terms of 
broadly defined characteristics) to those theories (by Penrose and 
Marris) which stress the growth orientation of firms and are concerned 
with the process by which it is achieved, which consider innovation (as 
the basis of diversification) to be an important source of growth, and 
which introduce constraints such as managerial shortages (Penrose) and 
a minimum profit rate (Marris). However, while they recognise 
innovation as being an important element in a firm's growth process, 
they do not incorporate a theory of innovation into their models. By 
this it is meant that they take innovation as given and mainly deal
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with its end result - diversification; they do not relate the causes 
of innovation to their systems of explanation. This study suggests 
that the process of innovation might profitably be integrated causally 
into models of the growth of the firm.
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Appendix IV
ESTIMATION OF OUTPUT, INPUTS AND PRODUCTIVITY FOR HUME ENTERPRISES 
AND THE INDUSTRIAL ENGINEERING SECTOR
In this chapter the methodological and practical issues involved 
in the estimation of those variables used in Chapter 4 for the measure­
ment of the growth and performance of Hume enterprises and the1industrial engineering sector will be discussed. These variables 
include value added, capital stock, labour input, land stock, and total 
factor productivity indexes.
I Value Added
The concept of value added has been used in this study for 
measuring changes in the level of activity and in the calculation of 
productivity indexes. Value added refers to work done by the factors 
of production and is calculated by subtracting all material inputs from 
the value of output. Generally, value added is regarded as more 
appropriate than output when comparing productive units (as has been 
done in this study) which have widely different material input require­
ments. However, this concept suffers from the disadvantage of not 
corresponding to any real flow of goods. This creates problems when 
attempting to convert current-price time series to base year prices.
Hume enterprises
For Hume enterprises the value of sales and stock of manufactured
2goods on hand at the termination of each accounting period are 
recorded in the various companies' manufacturing and trading accounts.
For the sake of brevity, this sector shall be referred to as the 
engineering industry.
2 For Hume Pipe Co. (Aust.) Ltd the accounting year ended 30 June, for 
Hume Steel Ltd, 30 September, and Concrete Constructions Pty Ltd,
31 May.
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For t h e  p u r p o s e  of  c a l c u l a t i n g  o u t p u t  i t  i s  n e c e s s a r y  to  v a l u e  b o t h  
s a l e s  and changes  i n  s t o c k s  by t h e  same p r i c e  s e r i e s .  I n  t h e  Hume 
r e c o r d s  o u t p u t  l e a v i n g  t h e  f a c t o r y  h a s  been  v a l u e d  a t  s e l l i n g  p r i c e s ,  
w h i l e  s t o c k s  have been  v a l u e d  a t  p r im e  c o s t  ( l a b o u r  and m a t e r i a l  c o s t s )  
f o r  Hume P i p e  and t o t a l  f a c t o r y  c o s t  (pr ime c o s t s  p l u s  f a c t o r y  o v e r ­
h e a d s )  f o r  Hume S t e e l .  C o n s e q u e n t ly  i t  was n e c e s s a r y  t o  r e v a l u e  t h e  
changes  i n  s t o c k s  a t  s e l l i n g  p r i c e s .  As c om pre hens ive  p r i c e  
i n f o r m a t i o n  i s  n o t  a v a i l a b l e ,  t h e  f o l l o w i n g  p r o c e d u r e  h a s  be e n  ad o p te d  
i n  t h e  c a s e  of  Hume P i p e .  ( i )  The m a n u f a c t u r i n g  a c c o u n t s  r e c o r d  t h e  
v a l u e  o f  o u t p u t  a t  p r im e  c o s t .  By s u b t r a c t i n g  changes  i n  s t o c k s  ( a l s o  
a t  p r im e  c o s t ) ,  we have  a s e r i e s  o f  s a l e s  v a l u e d  a t  p r im e  c o s t .
( i i )  By c a l c u l a t i n g  t h e  r a t i o s  b e tw een  s a l e s  a t  s e l l i n g  p r i c e s  and 
s a l e s  a t  p r im e  c o s t ,  and a p p l y i n g  t h e s e  r a t i o s  t o  t h e  v a l u e  o f  s t o c k  
changes  i n  p r im e c o s t  i t  i s  p o s s i b l e  t o  o b t a i n  a s e r i e s  o f  s t o c k  
changes  v a l u e d  a t  s e l l i n g  p r i c e s .  I n  a s i m i l a r  way, f o r  Hume S t e e l ,  
t h e  r a t i o s  of  s a l e s  a t  s e l l i n g  p r i c e s  t o  s a l e s  a t  t o t a l  f a c t o r y  c o s t s  
were  c a l c u l a t e d .  These  r a t i o s  were  t h e n  a p p l i e d  t o  s t o c k  c h a n g e s ,  a t  
f a c t o r y  c o s t ,  i n  o r d e r  t o  r e v a l u e  them a t  s e l l i n g  p r i c e s .  The r e s u l t s  
have  been  p r e s e n t e d  i n  T a b l e s  A-10 and A - 15.
To c a l c u l a t e  v a l u e  a dde d ,  i t  i s  n e c e s s a r y  t o  s u b t r a c t  m a t e r i a l  
i n p u t s  f rom o u t p u t .  The m a n u f a c t u r i n g  and t r a d i n g  a c c o u n t s  r e c o r d  t h e  
v a l u e  o f  m a t e r i a l s  u s e d  a t  each  f a c t o r y ,  w h i l e  t h e  p r o f i t  and l o s s  
s t a t e m e n t s  p r o v i d e  i n f o r m a t i o n  on m i s c e l l a n e o u s  e x p e n se s  such  as 
p r i n t i n g  and s t a t i o n e r y ,  p o s t  and t e l e p h o n e ,  a u d i t  f e e ,  a d v e r t i s i n g ,  
i n s u r a n c e ,  l e g a l  e x p e n se s  and o t h e r  g e n e r a l  e x p e n s e s .  T a b l e s  A - 13,
A - 18 and A-20 r e c o r d  v a l u e  added f o r  Hume P i p e ,  Hume S t e e l  and C o n c r e t e  
C o n s t r u c t i o n s  r e s p e c t i v e l y .
The e n g i n e e r i n g  i n d u s t r y
The s t a t i s t i c s  p r e s e n t e d  i n  t h e  v a r i o u s  S t a t e  government  p u b l i c a ­
t i o n s  had t o  be a d j u s t e d  i n  a number o f  ways f o r  ou r  p u r p o s e s .  We 
r e q u i r e d  c o n s i s t e n t l y  d e f i n e d  c a t e g o r i e s  f o r  t h e  ' e n g i n e e r i n g ' ,  
' f o u n d r i e s '  ( e x c l u d i n g  New South  Wales as  t h e  f i g u r e s  f o r  t h i s  S t a t e  
i n c l u d e  t h e  i r o n  and s t e e l  works o f  B .H .P .  and A . I . S . ) ,  and ' r a i l w a y  
and t ramway w o r k s h o p s '  c a t e g o r i e s .  The a d j u s t m e n t s  made t o  t h e s e  
o f f i c i a l  f i g u r e s  ( r e l a t i n g  t o  v a l u e  a d d e d ,  book v a l u e s  o f  a s s e t s ,
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employment ,  wages and s a l a r i e s ,  and t h e  number o f  e s t a b l i s h m e n t s )  can 
be  g rouped  i n t o  t h e  f o l l o w i n g  f o u r  c a t e g o r i e s .
1. C o n v e r s io n  of  c a l e n d a r  t o  f i n a n c i a l  y e a r s  f o r  t h e  e a r l y  
y e a r s  o f  t h i s  p e r i o d .
2. S e p a r a t i o n  of  ' e n g i n e e r i n g '  (which h a s  be e n  c a l l e d  m ach inery  
workshops  i n  t h i s  s t u d y )  and ' i r o n  works and f o u n d r i e s ’ , 
which  a r e  combined f o r  V i c t o r i a ,  W es te rn  A u s t r a l i a ,
Queens land  and Tasmania p r i o r  t o  t h e  t w e n t i e s .  T h i s  was 
c o n s i d e r e d  n e c e s s a r y  due t o  t h e  d i f f e r e n t  r a t e s  of  
deve lopm ent  o f  t h e s e  two i n d u s t r y  g r o u p s ,  and b e c a u s e  d a t a  
f o r  New South Wales and South  A u s t r a l i a  which c o n s t i t u t e d  
j u s t  ove r  50 p e r  c e n t  o f  t h e  t o t a l  v a l u e  o f  a s s e t s  have 
been  r e c o r d e d  s e p a r a t e l y .
3. Minor a d j u s t m e n t s  f o r  W es te rn  A u s t r a l i a ,  Tasm an ia ,  and 
South A u s t r a l i a .
W este rn  A u s t r a l i a : ( i )  1917-20 a g r i c u l t u r a l  implem ents
i n c l u d e d  i n  e n g i n e e r i n g ;  ( i i )  b e f o r e  1925/26 g a l v a n i s e d  
i r o n  was n o t  s e p a r a t e d  from e n g i n e e r i n g .
T a s m a n ia : i n  1931/32 and 1932/33 m e t a l  e x t r a c t i o n  was
combined w i t h  e n g i n e e r i n g .
South A u s t r a l i a : i n  1922/23 ' t i n s m i t h i n g , b e d s t e a d s ,
s t o v e s  and ovens e t c '  was t r a n s f e r r e d  from ’g a l v a n i s e d  
i r o n '  to  ' i r o n  works and f o u n d r i e s ' .  Then i n  1923/24 
s t o v e s  and o v e n s ,  and t i n s m i t h i n g  were r e c o r d e d  as  
s e p a r a t e  c a t e g o r i e s  a l t o g e t h e r .  The s e r i e s  must  be 
made c o n s i s t e n t .
4 .  For  a few y e a r s  some o f  t h e  S t a t e  s t a t i s t i c i a n s  d i d  no t  
p u b l i s h  any f i g u r e s ,  n o t a b l y  t h o s e  i n  V i c t o r i a ,  Queens land  
and Tasmania.
These  prob lems made i t  n e c e s s a r y  to  go t o  t h e  p u b l i s h e d  s t a t i s t i c s  
o f  e ach  S t a t e  and rework them i n  o r d e r  t o  o b t a i n  c o n s i s t e n t  s e r i e s .
The Commonwealth P r o d u c t i o n  B u l l e t i n  was of  no u s e  f o r  t h i s  p u r p o s e  as  
i t  m e r e ly  i n c o r p o r a t e d  a l l  t h e s e  p rob lem s  i n t o  i t s  a g g r e g a t e s  and made 
no e f f o r t  t o  a d j u s t  f o r  them. C o n s e q u e n t ly  t h e  A u s t r a l i a n  t o t a l s  
p u b l i s h e d  i n  t h e  P r o d u c t i o n  B u l l e t i n  a r e  a p t  t o  be  m i s l e a d i n g .
1. In  c o n v e r s i o n  of  c a l e n d a r  t o  f i n a n c i a l  y e a r s  t h e  a s s u m p t io n  
made i s  t h a t  t h e  v a r i a b l e s  changed  by a c o n s t a n t  amount each month.  
A l t h o u g h  t h i s  a s su m p t io n  i s  n o t  l i k e l y  t o  be  b o r n e  ou t  i n  p r a c t i c e ,  i t  
i s  t h e  most  r e a s o n a b l e  one t o  make i n  t h e  a b s e n c e  o f  o t h e r  i n f o r m a t i o n .  
T h e r e f o r e  t h e  c a l e n d a r  y e a r s  were  s im p ly  s p l i c e d .  In  o r d e r  t o  combine 
a  s e r i e s  which c o n v e r t s  f rom c a l e n d a r  t o  f i n a n c i a l  y e a r s ,  f o r  example 
1913 and 1914 /15 ,  t h e  f o l l o w i n g  p r o c e d u r e  was a d o p te d :
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Assume 1913 = x ,  1914 = z ,  1914/15  = y 
t h e n  1914 =  ^^3~X~' + x = z 
and 1913/14 = - ■  ^  X
2. The most  d i f f i c u l t  p rob lem  was t h a t  o f  t r y i n g  t o  s e p a r a t e  t h e  
two c a t e g o r i e s  of  ' e n g i n e e r i n g 1 and ' i r o n w o r k s  and f o u n d r i e s ' ,  a s  t h e  
on ly  a d d i t i o n a l  i n f o r m a t i o n  a v a i l a b l e  i s  t h a t  c o n t a i n e d  i n  t h e  1911 and 
1921 c e n s u s e s  r e l a t i n g  t o  employment .  The method f i n a l l y  a d o p te d  was 
as  f o l l o w s .
( i )  Using t h e  c e n s u s e s  o f  1911 and 1921 ( u n f o r t u n a t e l y  t h a t  of  
1933 i s  n o t  on a comparab le  b a s i s )  r a t i o s  o f  employment  i n  t h e  two 
c a t e g o r i e s  were o b t a i n e d  f o r  1910/11 and 1920 /21 .  Us ing  t h e s e  r a t i o s ,  
t o g e t h e r  w i t h  t h o s e  f o r  1926/27 and a f t e r ,  c a l c u l a t e d  from a c t u a l  
employment  f i g u r e s  o f f i c i a l l y  r e c o r d e d ,  a n n u a l  employment  r a t i o s  were 
c a l c u l a t e d  f o r  t h e  p e r i o d  1908 /09 -1925 /26  by i n t e r p o l a t i n g  and 
e x t r a p o l a t i n g .  The b a s i s  of  t h i s  c a l c u l a t i o n  i s  t h a t  t h e  d i f f e r e n c e  
be tw een  t h e  r a t i o s  i n  1910/11 ,  1920/21 and 1926/27 o c c u r r e d  by a 
c o n s t a n t  a n n u a l  amount .  These  r a t i o s  were  t h e n  used  t o  s p l i t  t h e  t o t a l  
employment  s e r i e s  i n t o  i t s  two component  i n d u s t r i e s .
( i i )  Hence one v a r i a b l e ,  employment , was s e p a r a t e d .  I n  o r d e r  t o  
do t h e  same f o r  t h e  o t h e r  v a r i a b l e s ,  t h e  employment  r a t i o s  were 
c o n v e r t e d  i n t o  an i n d e x  o f  a n n u a l  change  i n  employment  r a t i o s ,  b a s ed  i n  
t h e  m i d - 1 9 2 0 ' s .  T h i s  i n d e x  was t h e n  used  t o  e x t r a p o l a t e  t h e  r a t i o  o f  
o t h e r  v a r i a b l e s  ( d e p r e c i a t e d  book v a l u e s  o f  c a p i t a l  a s s e t s ,  v a l u e  
a dde d ,  wages and s a l a r i e s ,  and number o f  e s t a b l i s h m e n t s )  ba c k  b e f o r e  
t h e  m i d - 1 9 2 0 ' s .  These e s t i m a t e d  r a t i o s  were  t h e n  u s e d  t o  d i v i d e  t h e  
combined s e r i e s  i n t o  i t s  component  i n d u s t r i e s .
The a s s u m p t io n  u n d e r l y i n g  t h i s  method i s  t h a t  t h e  o t h e r  i n p u t s  and 
o u t p u t s  ( c a p i t a l ,  v a l u e  added ,  e t c . )  change  t h e i r  r e l a t i o n s h i p  be tw een  
t h e  two i n d u s t r i e s  a t  t h e  same r a t e  as  t h a t  f o r  employment .  I n  o t h e r  
w o r d s ,  i t  i s  assumed t h a t  any change  i n  r e l a t i v e  a c t i v i t y  be tw een  t h e  
two i n d u s t r i e s  i s  r e f l e c t e d  i n  a p r o p o r t i o n a t e  change  i n  a l l  t h e  i n p u t s  
and o u t p u t s  (employment ,  v a l u e  a dde d ,  c a p i t a l  a s s e t s ,  e t c . ) .  N a t u r a l l y  
t h i s  a s s u m p t io n  does n o t  t a k e  i n t o  c o n s i d e r a t i o n  changes  i n  t e c h n i q u e s  
which  c a u s e  d i f f e r e n t  c hanges  i n  t h e  r e l a t i o n s h i p s  be tw een  i n p u t s  and
o u t p u t s  as  be tw een  t h e  two i n d u s t r i e s .  However , due t o  t h e  s i m i l a r
nature of the two industries in terms of scale of operations, types of 
products, and techniques used (once B.H.P. and A.I.S. have been omitted 
from the aggregates) this is not thought to be a serious problem. By 
comparing the changes in actual and estimated ratios over this period 
(1910-1925) in South Australia, where figures have been recorded 
separately, no significant differences were observed. Finally there is 
another reason for thinking that no serious distortions have been 
introduced. New South Wales and South Australia, for which separate 
figures for these two categories are available, contributed the majority 
to employment in these fields. Together they employed 50.1 per cent of 
the total in machinery manufacturing in the late twenties.
Therefore while separate estimates for 'engineering' and 
'foundries' should give a reasonably accurate outline of relative 
development before the mid twenties, more caution should be exercised 
in calculating changes in productivity over the same period. This has 
been taken into consideration in Chapter 4.
3. The minor adjustments were based upon the following procedure. 
The ratio of the particular product to be excluded, to the total 
series, was calculated prior to and after its aggregation with the 
series. It was assumed that the differences in ratios occurred by a 
constant annual amount. On this basis the unwanted product was 
excluded.
4. Fortunately information has been obtained from the various 
government statisticians for those years when their offices did not 
publish any data. For Queensland before 1924/25 no detailed figures 
were published for the component industries of metals, machinery and 
vehicles. This information was supplied by the Government Statistician 
of Queensland. Also, the Tasmanian Government Statistician supplied 
information, this time for the years 1923/24 and 1924/25, as the 
section on manufacturing was not published in those years. Finally, 
Victorian statistics of a detailed nature were not published after 
1916. Information has been obtained from a microfilm (held by the 
Department of Economic History, RSSS, ANU) of the relevant files from 
the Victorian office of the Commonwealth Statistician.
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P r i c e  i n d e x e s  f o r  t h e  d e f l a t i o n  of  v a l u e  added
I t  h a s  a l r e a d y  been  s u g g e s t e d  t h a t  c e r t a i n  c o n c e p t u a l  prob lems 
a r i s e  i n  t h e  d e f l a t i o n  o f  v a l u e  added .  These  p rob lem s  s tem  from t h e  
f a c t  t h a t  i n  t h e  r e a l  w o r l d ,  t h e r e  i s  no p h y s i c a l  e q u i v a l e n t  o f  work 
done .  T h e r e f o r e  no p r i c e  can  r e a l l y  be  a p p r o p r i a t e .  However , t h e  
c o n c e p t  of  r e a l  v a l u e  added i s  a v a l u a b l e  one i n  e m p i r i c a l  economics 
and many a t t e m p t s  have  b e e n  made t o  r e s c u e  i t .  For  example S. F a b r i c a n t  
t h o u g h t  t h a t  by d e f l a t i n g  o u t p u t  and m a t e r i a l  i n p u t s  s e p a r a t e l y ,  t h i s  
p rob lem  would be s o l v e d . ^  However , a t  t h e  i n d u s t r y  l e v e l  t h i s  
t e c h n i q u e  sometimes  c a u s e s  d i s t u r b i n g  r e s u l t s ,  such  as  t h e  c o n v e r s i o n
2
of  a p o s i t i v e  v a l u e  added i n  c u r r e n t  p r i c e s  t o  a n e g a t i v e  r e a l  v a l u e .
Pau l  David i n i t i a l l y  and t e n t a t i v e l y  s u g g e s t e d  t h a t  d e f l a t i o n  a t  t h e
i n d u s t r y  l e v e l  c o u ld  be  a c co m p l i s h e d  by t h e  income g e n e r a t e d  a p p ro a c h ;
t h a t  i s ,  by u s i n g  a p r i c e  i n d e x  r e l a t i n g  t o  t h e  f i n a l  goods t o  be
3
p u r c h a s e d  by t h i s  income.  However , he  l a t e r  came t o  t h e  c o n c l u s i o n  
t h a t  t h i s  s o l u t i o n  i s  r a t h e r  l i k e  ' t h r o w i n g  t h e  baby ou t  w i t h  t h e  
b a t h w a t e r ’ , b e c a u s e  i t  i m p l i e s  t h a t  t h e  c o n c e p t  o f  r e a l  v a l u e  added 
c a n n o t  be  m e a n i n g f u l l y  m ea su red .  However , he i s  q u i t e  adamant t h a t  
t h e  F a b r i c a n t  method
. . . y i e l d s  no more t h a n  h y p o t h e t i c a l  c a l c u l a t i o n s  which  
a r e  n o t  p a r t i c u l a r l y  a p p r o p r i a t e  f o r  p r o d u c t i o n  f u n c t i o n  
a n a l y s i s . I t  s im p ly  t e l l s  us  how much o f  t h e  i n d u s t r y ’ s 
f i n a l  p r o d u c t  t h e  g r o s s  money income a v a i l a b l e  t o  l a b o u r  
and c a p i t a l  would have  commanded a t  v a r i o u s  d a t e s  jLf t h e  
p r i c e  o f  t h e  f i n a l  p r o d u c t  and t h e  p r i c e  o f  t h e  i n p u t s  
p u r c h a s e d  from o t h e r  i n d u s t r i e s  had  a lw ays  r em ain ed  
c o n s t a n t  w h i l e  e v e r y t h i n g  e l s e  c h a n g e d .^
I n s t e a d  he p ro p o se d  t o  ' . . . r e s c u e  t h e  e m p i r i c a l  u s e f u l n e s s  of  t h i s  
t h e o r e t i c a l  c o n c e p t  [ v a l u e  a d d e d ] . . . b y  d e f l a t i n g  t h e  i n d u s t r y ' s  c u r r e n t  
d o l l a r  v a l u e  a d d e d . . . d i r e c t l y  by an in d ex  o f  t h e  i n d u s t r y ' s  f i n a l  product  
p r i c e ' . * 23 45 T h i s  t h e o r e t i c a l l y  d e r i v e d  c o n c l u s i o n  s u p p o r t s  t h e  work of
S. F a b r i c a n t ,  The O u tpu t  o f  M a n u f a c t u r i n g  I n d u s t r i e s  ( N .B .E .R . ,  N . Y . , 
1940) .
2
P a u l  A. D a v id ,  'The  D e f l a t i o n  o f  Value  A d d e d ' ,  Review of  Economics 
and S t a t i s t i c s , v o l . 4 4 ,  (1962) p . 1 4 9 .
3 I b i d . , p . 154.
4
P a u l  A. D a v id ,  'M e a s u r in g  R ea l  Net  O u tp u t :  a P roposed  I n d e x ' ,  Review 
of  Economics and S t a t i s t i c s , v o l . 4 8 ,  (1966) p .4 2 5  (my e m p h a s i s ) .
5 I b i d . ,  p .420 .
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many a p p l i e d  e c o n o m is t s  and economic h i s t o r i a n s  who have  b e e n  u s in g
t h i s  method as t h e  on ly  p r a c t i c a l  one a v a i l a b l e  t o  them. I n  f a c t ,
where  o u t p u t  p r i c e s  a r e  n o t  a v a i l a b l e ,  m a t e r i a l  i n p u t  p r i c e s  a r e  used
as  s u b s t i t u t e s . ' * '  The j u s t i f i c a t i o n  of  t h i s  p r o c e d u r e  i s  t w o f o ld .  In
t h e  f i r s t  p l a c e ,  i t  i s  b e t t e r  to  u se  m a t e r i a l  i n p u t  p r i c e s  t h a n  to
c o n s t r u c t  a com pos i te  proxy  i n d e x  f o r  o u t p u t  f rom m a t e r i a l  i n p u t s  and
wage r a t e s .  As B.D. Haig s a i d  i n  h i s  p a p e r  on m a n u f a c t u r i n g  o u t p u t
and p r o d u c t i v i t y  i n  A u s t r a l i a ,  TI n  no c a s e s  have  wage r a t e s  o r  a v e r a g e
e a r n i n g s  b e e n  used  as  a p r i c e  i n d e x ,  wh ich  i s  a method f r e q u e n t l y
a d o p te d  by M a i z e l s ;  t h i s  p r o c e d u r e  a u t o m a t i c a l l y  b u i l d s  i n t o  the
2
p r o d u c t i o n  f i g u r e s  an a s s u m p t io n  o f  p r o d u c t i v i t y  c h a n g e ’ . The same
3
p o i n t  h a s  be e n  made by t h e  B r i t i s h  C e n t r a l  S t a t i s t i c a l  O f f i c e .
Th e r e a s o n i n g  b e h i n d  t h e s e  s t a t e m e n t s  i s  t h a t  t h e  wage r a t e  s e r i e s  i s  
i n t r o d u c e d  t o  measure  changes  i n  r e t u r n s  to  f a c t o r s  o f  p r o d u c t i o n .  The 
a s s u m p t io n s  i n v o l v e d  i n  t h i s  p r o c e d u r e  a r e  t h a t  t h e  r a t e s  o f  p r o f i t s  
and r e n t s  change  i n  t h e  same way as  wages and t h a t  t h e r e  i s  no change 
i n  e f f i c i e n c y  of  p r o d u c t i o n .  I t  would  be  w i l d l y  e x t r a v a g a n t  to  make a 
c l a i m  f o r  t h e  v a l i d i t y  o f  e i t h e r  o f  t h e s e  a s s u m p t i o n s ,  w h i l e  t h e  second 
w i l l  a f f e c t  our  p r o d u c t i v i t y  c a l c u l a t i o n .  The second  r e a s o n  f o r  o p t i n g  
f o r  m a t e r i a l  i n p u t  p r i c e s  r a t h e r  t h a n  c a l c u l a t i n g  o u t p u t  p r i c e  p r o x i e s  
i s  t h a t  n e i t h e r  p r i c e  i n d e x e s  a r e  r e a l l y  a p p r o p r i a t e  and t h e  same t y p e  
o f  a s s u m p t io n s  a r e  made i n  b o t h  c a s e s .
Hume e n t e r p r i s e s
As i n s u f f i c i e n t  i n f o r m a t i o n  i s  a v a i l a b l e  r e g a r d i n g  s e l l i n g  p r i c e s ,  
d e f l a t i o n  o f  t h e  v a l u e  added f o r  Hume P i p e  Co. ( A u s t . )  L t d ,  and 
C o n c r e t e  C o n s t r u c t i o n s  P ty  L td  was u n d e r t a k e n  w i t h  an i n d e x  composed o f  
p r i c e  movements o f  cement  and w i r e .  These  two c o n s t i t u t e d  t h e  main 
m a t e r i a l  i n p u t s  i n  t h e  p r o d u c t i o n  o f  c o n c r e t e  p i p e s  and o t h e r  c o n c r e t e  
goods .  A d i f f e r e n t  p r i c e  i n d e x  was u s e d  (by c h a ng ing  t h e  w e i g h t s )  i n
T h i s  method i s  u sed  by t h e  Commonwealth S t a t i s t i c i a n .
2
B.D. H a ig ,  ’M a n u f a c tu r in g  Outpu t  and P r o d u c t i v i t y  [ i n  A u s t r a l i a ]  
s i n c e  1910’ . P a p e r  d e l i v e r e d  a t  an Economic H i s t o r y  s e m i n a r ,  RSSS, 
ANU, 24 O c to b e r  1966,  p . 4 .  He u s e s  i n p u t  p r i c e  s e r i e s  to  d e f l a t e  
e n g i n e e r i n g  p r o d u c t ,  s e e  p . 1 6 .
3
The Index  o f  I n d u s t r i a l  P r o d u c t i o n :  Method o f  C o m p i l a t i o n  (H.M. 
S t a t i o n e r y  O f f i c e ,  London,  1959) ,  p p . 7 - 8 .
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the case of each State, because of their different product mixes. These 
weights were calculated for each State from the average ratio between 
expenditure on cement and wire used in production for the last two years 
of the thirties. Once again recourse was had to the New South Wales 
Statistical Register as a source of average annual price information.
The price indexes used and the basis of the weighting system are found 
in Table A-l. In the case of Hume Steel Ltd the index based upon the 
changes in steel prices was calculated from data in N.R. Wills,
Economic Development of the Australian Iron and Steel Industry (p.137). 
The deflated series of value added can be found in Tables A-lA, A-19, 
and A-20.
Table A-l
Price indexes for deflating value added 
Hume Pipe and Concrete Constructions, 1918/19-1938/39
S.A. Vic. Tas. Qld W. A. N.S.W,
1918/19 2041 2123 2139 2029 2009 _
1919/20 1882 1882 1882 1882 1882 -
1920/21 1447 1491 1500 1440 1430 -
1921/22 1424 1444 1448 1421 1416 -
1922/23 1353 1354 1354 1353 1353 -
1923/2A 1283 1265 1261 1286 1290 -
1924/25 1247 1218 1212 1251 1257 -
1925/26 1233 1201 1194 1238 1245 1239
1926/27 1207 1181 1176 1210 1217 1211
1927/28 1192 1168 1164 1202 1201 1196
1928/29 1157 1123 1117 1168 1170 1163
1929/30 1136 1111 1106 1139 1146 1140
1930/31 1164 1154 1152 1166 1168 1166
1931/32 1207 1206 1205 1207 1208 1208
1932/33 1144 1133 1131 1146 1149 1146
1933/34 1119 1109 1107 1120 1123 1121
1934/35 1088 1083 1081 1089 1091 1089
1935/36 1039 1032 1031 1040 1041 1040
1936/37 1005 1000 1000 1006 1006 1006
1937/38 999 997 996 1000 1000 1000
1938/39 1000 1000 1000 1000 1000 1000
Weights (cement % of total) 64.4 54.7 52.7 65.8 68.2 66.0
The engineering industry
Unfortunately very little information is available concerning 
prices of engineered products. Initially it was thought that import 
figures would serve as an adequate basis for calculating unit values of
i m p o r te d  m a c h i n e r y .  However , i n s u f f i c i e n t  d e t a i l  r e l a t i n g  t o  q u a n t i t i e s  
and v a l u e s  i s  a v a i l a b l e  f rom t h e  o v e r s e a s  t r a d e  s e c t i o n  of  t h e  Common­
w e a l t h  Bureau  o f  Census and S t a t i s t i c s ,  f o r  t h e  p e r i o d  up t o  t h e  second  
w o r ld  w ar .  I n  view o f  t h i s ,  i t  ha s  b e e n  n e c e s s a r y  t o  c o n s i d e r  two 
a l t e r n a t i v e  methods o f  p r i c e  i n d e x  c a l c u l a t i o n  b a s e d  upon what  a p p e a r s  
t o  be  r e l e v a n t  p r i c e  i n f o r m a t i o n  f o r  d e f l a t i n g  v a l u e  added .  T h i s  p r i c e  
i n f o r m a t i o n  i n c l u d e s  i n d e x e s  of  i m p o r t e d  m ac h ine ry  p r i c e s  c o n s t r u c t e d  by 
Susan Bam br ick ,^  and p r i c e s  of  m a jo r  m a t e r i a l  i n p u t s .
1. Im por t  p r i c e  i n d e x e s
Commencing w i t h  t h e  p r i c e s  o f  B r i t i s h  m a c h in e r y  e x p o r t s ,  as  
r e c o r d e d  i n  t h e  B r i t i s h  Board o f  T r a d e ' s  J o u r n a l , Bambrick has  made 
a d j u s t m e n t s  so t h a t  t h e y  r e f e r  t o  A u s t r a l i a n  f i s c a l  y e a r s  a t  d a t e  of  
a r r i v a l  i n  A u s t r a l i a .  Her i n d e x  c o v e r s  t h e  f o l l o w i n g  y e a r s  of  t h e  
p e r i o d  u n d e r  s t u d y  h e r e ,  1913/14 and 1 9 1 9 /2 0 -1 9 3 8 /3 9 .  I t  must  be k e p t  
i n  mind t h a t  t h i s  i n d e x  r e f e r s  t o  a l l  m ac h in e r y  e x p o r t s  f rom B r i t a i n ,  
n o t  j u s t  t h o s e  t o  A u s t r a l i a .
B a m b r i c k ' s  in d ex  r e q u i r e s  two f u r t h e r  a d j u s t m e n t s  b e f o r e  i t  can b e
us e d  h e r e ,  and i n  a d d i t i o n  i t  has  t o  b e  r e b a s e d  ( w i th  1938/39 = 100) .
These  a d j u s t m e n t s  a r e  as  f o l l o w s .
( a )  B a m b r i c k ' s  index  i s  o n l y  an i n d e x  o f  B r i t i s h  e x p o r t  p r i c e s ,
even  though l a g g e d  and c o n v e r t e d  t o  f i n a n c i a l  y e a r s ,  and i t  has  t o  be
a d j u s t e d  t o  t a k e  i n t o  a c c o u n t  changes  i n  f r e i g h t s  and t a r i f f s .
( i )  A f r e i g h t  r a t e  i n d e x . For  t h e  p e r i o d  1904 t o  1929/30 ,
2
Ro land  W i l s o n ' s  f r e i g h t  i ndex  has  b e e n  a d o p te d .  I n  o r d e r  t o  e x te nd
t h i s  i n d e x  f o rw a r d  t o  1938 /39 ,  t h e  m on th ly  f r e i g h t  in d ex  r e c o r d e d  i n
t h e  Economis t  has  b e e n  u s e d .  The Economist  f i r s t  began  c o n s t r u c t i n g  a
3
f r e i g h t  i n d e x  i n  1923, which  r e l a t e d  t o  s i x  main s e a  r o u t e s :  European 
w a t e r s ,  South  A m er ica ,  I n d i a ,  Fa r  E a s t  and P a c i f i c ,  and A u s t r a l i a .  They 
b a s e d  t h i s  i n d e x  upon t h e  a v e r a g e  m on th ly  f r e i g h t  c h a rg e d  by t ramp 
s t e a m e r s .  As t h e  i n d e x e s  by W i l son  and t h e  Economist  show a s i m i l a r
Susan  Bambrick,  ' I n d e x e s  o f  Average  P r i c e s  o f  A u s t r a l i a n  I m p o r t s  f rom 
t h e  U n i t e d  Kingdom, 1919/20 t o  1 9 2 7 / 2 8 ' ,  A u s t r a l i a n  Economic P a p e r s , 
December 1967.  The a u t h o r  has  s u p p l i e d  i n f o r m a t i o n  i n  o r d e r  t o  e x te n d  
t h e  i n d e x  to  1938 /39 .
2
Roland  W i l s o n ,  C a p i t a l  I m por t s  and t h e  Terms of  Trade  (M.U.P . ,  1931) ,  
p .1 8 ,  T a b l e  VI.
3
See t h e  E c o n o m is t , Supp lem en t ,  21 J u l y  1923.
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movement be tw een  1923/24 and 1929 /30 ,  t h e  l a t t e r  has  b e e n  u s e d  to  
e x te n d  t h e  fo rm er  fo rw a r d  u n t i l  1 9 3 8 /3 9 ,  w i t h  192 7 /2 8 -1 9 2 9 /3 0  as  t h e  
b a s e  f o r  e x t r a p o l a t i o n .
( i i )  A t a r i f f  i n d e x . An i n d e x  o f  A u s t r a l i a n  t a r i f f  l e v e l s  
f o r  m a n u f a c t u r e d  g o ods ,  c o n s t r u c t e d  by A.T.  Carmody, has  been  a d o p t e d . ^  
T h i s  i s  a w e i g h te d  in d ex  and r e f e r s  t o  t h e  B r i t i s h  p r e f e r e n t i a l  t a r i f f .  
I t  has  b e e n  r e b a s e d  w i t h  1938/39 = 100.
( i i i )  W e ig h t s ,  u sed  t o  combine t h e  B r i t i s h  e x p o r t  p r i c e  i n d e x ,
t h e  f r e i g h t  r a t e  i n d e x ,  and t h e  t a r i f f  l e v e l  i n d e x . Wil son  i n  h i s
u n p u b l i s h e d  Ph.D. t h e s i s ,  ’The Im por t  o f  C a p i t a l '  (Ch icago ,  I l l i n o i s ,
J u n e  1930) has  c a l c u l a t e d  t h e  p e r c e n t a g e s  o f  f r e i g h t s  and o t h e r  c h a rg e s
on i m p o r t s ,  t o  t h e  v a l u e  o f  i m p o r t s :  f o r  a l l  goods 6 .2 2  p e r  c e n t ,  and
2
f o r  b u l k y  goods 7 .5 2  p e r  c e n t .  Carmody’s c a l c u l a t i o n s  i n d i c a t e  t h a t  
t h e  t a r i f f  on ' m e t a l s  and e n g i n e e r i n g '  p r o d u c t s  v a r i e d  o v e r  t h e  p e r i o d  
1911 t o  1939 from b e tw een  12 and 35 p e r  c e n t .  The a v e r a g e  o v e r  t h i s  
p e r i o d ,  20 pe r  c e n t  o f  t h e  l a n d e d  p r i c e ,  h a s  b e e n  a d o p te d .
The w e i g h t s  t h a t  have  b e e n  used  a r e :  im p o r t  p r i c e  i n d e x ,  0 .7 7 8 8 ;  
f r e i g h t  r a t e  i n d e x ,  0 .0 5 4 5 ;  and t a r i f f  l e v e l  i n d e x ,  0 .1 6 6 7 .
(b) The second  main  a d j u s t m e n t  to  t h e  Bambrick index  was to  
i n t e r p o l a t e  be tw een  1913/14 and 1918/19 (no f i g u r e s  w e re  p u b l i s h e d  i n  
B r i t a i n  d u r i n g  t h e  w a r ) ,  and to  e x t e n d  t h e  s e r i e s  b a c k  t o  1910/11 .
The p roxy  in d ex  u s e d  f o r  t h i s  p u r p o s e  i s  a w e i g h t e d  c o m b i n a t i o n  o f  t h e  
Melbourne  and Sydney w h o l e s a l e  p r i c e  i n d e x e s  f o r  ' m e t a l s  and c o a l ' .
The v a r i o u s  i n d e x e s  a r e  p r e s e n t e d  i n  T a b l e  A-2.
2.  I n p u t  p r i c e  i n d e x e s
An a l t e r n a t i v e  p r i c e  i n d e x  which  y i e l d s  c o n s i d e r a b l y  d i f f e r e n t  
r e s u l t s  has  been  c a l c u l a t e d  from t h e  p r i c e  o f  t h e  m a jo r  m a t e r i a l  i n p u t  
i n t o  t h e  e n g i n e e r i n g  i n d u s t r y  -  i r o n .  L o c a l  p i g - i r o n  p r i c e s  have  been  
r e c o r d e d  on an a v e r a g e  a n n u a l  b a s i s  i n  t h e  New South  Wales S t a t i s t i c a l  
R e g i s t e r . Summaries o f  t h e s e  p r i c e  s e r i e s  f o r  t h e  p e r i o d  1910-39 can 
be  o b t a i n e d  by c o n s u l t i n g  volumes 1919/20 ,  1 9 28 /29 ,  and 1938/39 .  These
A.T.  Carmody,  'The  L e v e l  o f  t h e  A u s t r a l i a n  T a r i f f ' ,  Y o r k s h i r e  
B u l l e t i n  o f  Economic and S o c i a l  R e s e a r c h , 1950, p . 6 3 .
2
See h i s  t h e s i s ,  a p p e n d ix  T a b l e s  XLI and XLVI. I  have  a d o p te d  a round 
7 p e r  c e n t .
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p r i c e s  have  been  c o n v e r t e d  i n t o  an  i n d e x  w i t h  1938/39 as  t h e  b a s e  y e a r  
and can be found i n  T a b l e  A -2.
T a b l e  A-2
V a r io u s  m ach inery  p r i c e  i n d e x e s ,  1910/11—1938/39
Import  
p r i c e  i n d e x
F r e i g h t  
r a t e  i n d e x
T a r i f f
in d ex
F i n a l
im por t
p r i c e
P ig  i r o n  
p r i c e  
index
Farm
m ach inery
index
1910/11 N. A. - — 42.  1 88 .7 _
1911/12 N. A. - - 42 .4 93 .2 76
1912/13 N. A. - - 4 3 .3 94 .7 76
1913/14 40 63.9 61 .6 45 .0 95 .3 75
1914/15 N. A. - - 4 9 .3 94 .7 74
1915/16 N. A. - - 61 .6 104.7 78
1916/17 N. A. - - 81 .0 159.2 85
1917/18 N.A. - - 98 .2 207.4 95
1918/19 N. A. - - 98 .1 195.6 102
1919/20 95 145.3 75 .2 94 .4 187.0 109
1920/21 100 151.2 78 .9 99 .2 204.7 127
1921/22 93 145.9 79.7 93 .7 195.6 134
1922/23 99 130.5 80 .4 97 .6 174.5 121
1923/24 84 125.1 80 .4 85 .6 172.5 113
1924/25 81 116.3 81 .2 82 .9 164.5 110
1925/26 80 110.5 88 .0 8 3 .0 149.3 108
1926/27 81 120.9 88 .7 84 .5 141.7 105
1927/28 80 107.0 91 .7 83 .4 141.2 103
1928/29 81 110.5 91 .7 84 .4 141.2 103
1929/30 82 104.6 124.8 90 .4 139.9 103
1930/31 84 96 .3 153.4 96 .2 136,9 101
1931/32 84 88 .4 166.1 97 .9 124.5 99
1932/33 82 78 .9 159.4 94 .8 111.3 96
1933/34 84 77 .1 116. 5 89 .0 104.9 92
1934/35 83 77 .9 114 .3 87 .9 98 .3 90
1935/36 85 82 .2 106.0 88 .7 94 .9 91
1936/37 88 119.2 103.0 9 2 .2 94 .1 91
1937/38 95 120.3 101.5 97 .5 97.1 96
1938/39 100 100.0 100.0 100.0 100.0 100
3. A com par i son  o f  t h e  a l t e r n a t i v e  p r i c e  i n d e x e s
A com par ison  o f  t h e  impor t  p r i c e  i n d e x  and t h a t  o f  p i g  i r o n  
r e v e a l s  some c o n s i d e r a b l e  d i f f e r e n c e s .  The r e l e v a n t  y e a r s  of  
c o m p a r i s o n  a r e  1913/14 and 1919/20 t o  1938/39.  I t  w i l l  be  remembered 
t h a t  i n t e r p o l a t i o n  and e x t r a p o l a t i o n  b a s ed  upon l o c a l  m a t e r i a l  p r i c e s  
w e re  used  t o  c o n s t r u c t  a c o n t i n u o u s  i n d e x ,  and t h e r e f o r e  t h e  s i m i l a r i t y  
o f  movement p r i o r  t o  and d u r i n g  World War I  i s  n o t  s u r p r i s i n g .
Both in d e x e s  change  be tw een  1913/14 and 1929/30 a t  a p p r o x i m a t e l y
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the same average annual rate. However, thereafter fluctuations are far 
from similar. The trend of the import index between 1919/20 and 
1938/39 is horizontal, while that for pig iron is downward sloping. It 
is during the thirties that the import index is most unacceptable, as 
it increases in the early thirties and declines in the middle of that 
decade, both movements being contrary to all reasonable expectation.
On the other hand, the pig iron index fluctuates according to what one 
would expect during a depression.
Another index, that of the Bureau of Agricultural Economics 
agricultural machinery prices, can be used for comparative purposes. 
This index displays a similar movement, although at a different rate, 
to that of pig iron prices throughout the entire period, with the 
exception of the last few years of World War I.
On the basis of this comparison and Haig's finding that there was 
’a completely divergent movement in local and imported prices of metal 
products during this period [1910-60],*" it was decided not to use the 
adjusted Bambrick import price index as a measure of price changes for 
the output of the engineering industry, particularly as it is really an 
adjusted total British export price index. There is an additional 
reason for using the pig iron price index: it is consistent with the 
procedure used at the firm level.
Table A-50 gives value added in 1938/39 prices for machinery 
workshops, foundries and railway workshops.
II Capital Stock
Capital stock estimates are usually calculated in one of two ways, 
the choice of which depends upon the type of data available. The first 
method is to estimate the replacement value of stock in a particular 
base year from an inventory of assets and a list of price information, 
usually insurance records. Perpetual inventory is the term applied to 
the second method which is usually employed when evidence is sufficient 
to enable an annual series of investment, tracing back in time from the 
base year for a period equal to the assumed life of capital assets, to
B.D. Haig, ’Manufacturing Output and Productivity since 19 L0T, 
op.cit., p .5.
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be aggregated. It is this, the second method, which has been employed 
in this study.
The perpetual inventory method requires the determination of the 
average life span of capital assets, assumptions relating to the 
consumption of capital during the process of production, and a series 
of investment expenditures stretching temporally both sides of the 
base year in constant prices. These requirements will be discussed in 
the following pages.
Length of life of assets
Most capital stock estimates suffer from insufficient information 
on the actual average life of assets. Statisticians are therefore 
forced to make arbitrary assumptions concerning these lives. The 
variety of lives that have been assumed by researchers in this field 
are shown in Table A-3.
Table A-3
Asset life assumptions
Industrial buildings Plant and machinery
Dean 80 years (Brt.) 34-50 years 69%
16-34 years 31%
Feinstein 60 years (Brt.) Engineering, 30-35 years
Redfern 50 years (Brt.) Before 1944: 45 yrs 15%
30 " 51%
22 " 31%
17 " 1%
14 " 2%
Haig 50 years (Aust.) 30 years
SOURCES: Geoffrey Dean, 'The Stock of Fixed Capital in the United
Kingdom in 1961', Journal of the Royal Statistical Society, 
Series A, vol. 127 (1964), pp.327-58.
G.H. Feinstein, Domestic Capital Formation in the United 
Kingdom, 1920-1938 (C.U.P., 1965).
Philip Redfern, 'Net Investment in Fixed Assets in the 
United Kingdom, 1938-1953', Journal of the Royal 
Statistical Society, Series A, vol.118 (1955), pp.141-82.
B.D. Haig, 'Capital Stock in Manufacturing (Australia) 
1919/20-1960/61'. Unpublished monograph, A.N.U., 
Department of Economic History.
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The life assumptions in this study have been mainly based upon two
pieces of evidence. In the first place, the results obtained by
G.T. Webb from his sample survey of the Victorian manufacturing industry1in 1943 have been considered. This survey included firms with an
aggregate capital stock (depreciated book values) amounting to 3 per
cent of the Victorian total in 1918/19. Webb's survey shows that for
the group 'industrial metals, machines, implements and conveyances'
(the number of firms in this group totalling half the sample) of plant
existing in 1919, 73.8 per cent was still in operation in 1939. This
historical situation can be simulated by use of the computer, thus
providing a basis for selection of a reasonably reliable asset life
for engineering. With this purpose in mind, capital stock (in 1938/39
2prices) series were calculated for engineering, based on the alter­
native life assumptions of 30, 35 and 40 years, together with one 
depreciation (one-hoss-shay) assumption. By subtracting the volume 
(in 1938/39 prices) of assets retired between 1918/19 and 1938/39 from 
the 1918/19 stock figure, we are left with the amount of the 1918/19 
stock of plant still in existence in 1938/39. Calculating the latter 
as a percentage of the former we arrive at the percentage of 1918/19 
plant still in existence in 1938/39 for the three capital stock series. 
The results are as follows: 40 years, 71.0 per cent; 35 years, 63.9 
per cent; 30 years, 60.5 per cent. This test seems to indicate that 40 
years is probably nearest to the average life span of assets in this 
sector.
Webb himself concludes from his survey, and his own inspection of
equipment over a period of twenty years that:
Australian manufacturers do not scrap or sell plant when it 
reaches the stage of being fully depreciated, and replace 
it, but retain it in use for long periods,
It appears that many machine tools (apart from light 
equipment) can be kept in satisfactory working order for a 
very long time - possibly forty or fifty years.3
In another section he states that:
G.T. Webb, Depreciation of Fixed Assets (The Law Book Co. of Aust., 
Sydney, 1954).
2 To be dealt with later.
 ^Webb, op.cit., p.200.
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Heavy m ach ines  ( e . g .  h y d r a u l i c  p r e s s e s )  wh ich  c o s t  o v e r  
£50 ,0 00  e a c h ,  and which  have  b e e n  w o rk ing  f o r  o v e r  20 y e a r s  
have  been  i n s p e c t e d  i n  A u s t r a l i a .  The managements  o f  t h e  
f a c t o r i e s  c o n c e r n e d  i n d i c a t e d  t h a t  t h e s e  m ach ines  had be e n  
f u l l y  d e p r e c i a t e d ,  b u t  t h e r e  was no i n t e n t i o n  of  s c r a p p i n g  
and r e p l a c i n g  them, and t h a t  t h e y  p r o b a b l y  were good f o r  a t  
l e a s t  a n o t h e r  20 y e a r s .  The same p o s i t i o n  a p p l i e s  w i t h  many 
i t em s  o f  heavy  p l a n t  where t h e  o r i g i n a l  c o s t  i s  h i g h ,  e . g .  
g e a r  c u t t i n g  m a c h i n e s ,  m e t a l  p l a n i n g  m a c h in e s ,  e t c . ,  w h i l e  a 
s i m i l a r  s i t u a t i o n  was found w i t h  many i t e m s  of medium t o  
heavy  p l a n t  ( e . g .  power p r e s s e s ) . !
These  comments by Webb s u p p o r t  t h e  above s t a t i s t i c a l  t e s t .
The o t h e r  p i e c e  o f  e v id e n c e  t h a t  h a s  been used  i s  ba sed  on an 
i n s p e c t i o n  of  e n g i n e e r i n g  f a c t o r i e s  and d i s c u s s i o n s  w i t h  t h e i r  p l a n t  
m anage rs .  I  have  i n s p e c t e d  t h e  V i c t o r i a n  r a i l w a y  workshop a t  Newport ,  
s e v e r a l  machine  m a n u f a c t u r i n g  e s t a b l i s h m e n t s  i n  Melbourne  ( Ja q u e s  Bros ,  
and C. E b e l in g  and Sons P ty  L t d ) ,  and a number o f  c o n c r e t e  and s t e e l  
p i p e  making f a c t o r i e s  ( a t  M aribyrnong  and F o o t s c r a y ,  V i c t o r i a ) .  My 
own i m p r e s s i o n s  w e r e ,  and answers  t o  q u e s t i o n s  r e v e a l e d ,  t h a t  some 
m ac h ine ry  i n  t h e s e  e s t a b l i s h m e n t s  was w e l l  o v e r  t h i r t y  y e a r s  o l d .
A l s o ,  i n  most  c a s e s  t h e  o r i g i n a l  b u i l d i n g s  were  s t i l l  i n  u se  -  a t  
Newport  t h e  o r i g i n a l  b u i l d i n g s  were  e r e c t e d  i n  1889,  and a t  M a r i b y r ­
nong ,  Humes L td  a r e  s t i l l  u s i n g  some s t o n e  b u i l d i n g s  c o n s t r u c t e d  by t h e  
Melbourne  Meat P r e s e r v i n g  Company ( t h e  f i r s t  f r e e z i n g  works i n  t h e  
w o r ld  f o r  t h e  p u r p o s e  o f  e x p o r t i n g  f r o z e n  m ea t )  i n  t h e  1870’ s .  O the r  
b u i l d i n g s  s t i l l  b e i n g  u s e d ,  w h i l e  n o t  a s  o l d  as  t h e s e ,  were b u i l t  when 
t h e  v a r i o u s  e s t a b l i s h m e n t s  f i r s t  began  p r o d u c t i o n ,  and a r e  e x p e c t e d  to  
be  i n  u s e  f o r  some y e a r s  to  come.
On t h e  b a s i s  o f  t h e  above  e v id e n c e  and i n  t h e  l i g h t  o f  s t u d i e s  
u n d e r t a k e n  i n  t h e  U n i t e d  Kingdom, t h e  a s s u m p t io n  of  an a v e ra g e  l i f e  
span  o f  40 y e a r s  f o r  p l a n t  and m ac h in e r y  and 60 y e a r s  f o r  b u i l d i n g s  
and s t r u c t u r e s  seems t o  be  a p p r o p r i a t e  f o r  e n g i n e e r i n g  and heavy  
i n d u s t r y  i n  A u s t r a l i a .
U n f o r t u n a t e l y  Humes L t d  d i d  n o t  keep p l a n t  r e g i s t e r s  b e f o r e  t h e  
1960’ s ,  a s  t h e s e  would have  g i v e n  v a l u a b l e  e v id e n c e  r e l a t i n g  t o  a s s e t  
l i v e s .  The on ly  i n f o r m a t i o n  r e l a t i n g  t o  a s s e t s  c o n s i s t s  of  a n n u a l  
i n v e n t o r i e s  be tw een  1923 and 1950,  l i s t i n g  t h e  number and t y p e  of  
mach ines  i n  u s e .  Even w i t h i n  t h i s  t w e n t y - s e v e n  y e a r  p e r i o d  ( n o t  long
1 I b i d . ,  p .207 .
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enough to be of much use) it is not possible to date the plant and 
machinery mentioned, and frequent transference of assets between 
establishments further complicates, to the point of impossibility, any 
attempt to make even a rough calculation of asset lives.
Capital consumption
Capital consumption is a highly controversial issue between 
workers in this field. However, possibly much of the debate is due to 
the entry of statisticians rather than economists into this area. It 
is generally held by economists that allowances should be made for the 
retirement of assets due to wear and tear and obsolescence. In fact, 
it depends on which of these two factors is mainly responsible for 
retirement (reduction in services rendered due to wear, or scrapping 
due to obsolescence) as to the method of depreciation chosen. However, 
the statistician is inclined to neglect these considerations. For 
example, Dean (as with Redfern and Feinstein) has opted for straight 
line (the others for this or reducing balance) depreciation on the 
basis that:
The individual firm can base its depreciation on rational 
principles, even if their application be rather arbitrary; 
the accountant should have some idea what distribution 
over time the use of the assets can be expected to take... 
an outsider, however, cannot know either the myriad original 
patterns of expected use or any changes in these expectations.
In these circumstances, the adoption of straight line 
depreciation for all industries is probably the best 
approximation in practice.1
This appears to confuse the economic concept of depreciation with 
the accounting one. Whilst the economist is concerned with the 
consumption, or reduction, of the services supplied by an asset, the 
accountant is concerned to make provision for future replacement, and 
particularly with the assistance of the Commonwealth Taxation Depart­
ment, he is keen to do this at as high a rate as possible. The annual 
depreciation of assets made by accountants appears to bear little 
relation to the reduction in services supplied by these assets. As 
Webb says, ’...it is most unlikely, at any rate in manufacturing 
industries in Australia, that plant is taken out of production each
1 Dean, op.cit., pp.340-L.
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year at anything like the level of depreciation provided'. Often
machines are only retired because of obsolescence and changing
2relative factor prices; and to the extent that this is the case the 
capital services suffer no deterioration until the asset is scrapped.
It appears that as machinery has quite a long life, and that as it 
can be maintained in reasonable condition, therefore rendering the same 
stock of services over its lifetime, then much of the scrapping that 
takes place is probably due to obsolescence rather than incremental 
physical deterioration. If this is the case, then it would be best to 
extract assets from the capital stock only at the end of their assumed 
lives rather than regularly over the course of their existence. In any 
case a variety of depreciation assumptions have been used in calculat­
ing capital stock and the implications of their differences will be 
expounded later in this chapter.
Whether or not the reader accepts the above argument, there are 
other reasons for choosing to scrap assets only at the end of their 
assumed life spans. These reasons relate to the required inputs for 
calculating productivity. By excluding depreciation from capital 
stock, one renders the capital input series inconsistent with that of 
labour. This was pointed out by Jorgenson and Griliches when they 
stated that
...to measure total factor productivity, depreciation is 
frequently excluded from both input and output; this 
convention is adopted, for example, by Kendrick. Exclusion 
of depreciation on capital introduces an entirely arbitrary 
distinction between labour input and capital input, since 
the corresponding exclusion of depreciation of the stock of 
labour services is not carried out.3
4This point had been made earlier by Domar. Denison also prefers gross
 ^Webb, op.cit., p.200.
2 At present (1969) at Maribyrnong (Humes Ltd), according to the plant 
manager, the machinery is good for years to come, but replacement will 
have to be shortly undertaken because of the high and rising cost of 
labour, which combined with the available level of pipe-making tech­
nique, is making this factory's activity relatively unprofitable.
3 Zvi Griliches and Dale W. Jorgenson, 'Sources of Measured 
Productivity Change: Capital Input', American Economic Review, vol.56 
(1966), p.52; and also, 'The Explanation of Productivity Change', 
Review of Economic Studies, vol.34 (1967), p.256.
4 Evesy D. Domar, 'On the Measurement of Technological Change', 
Economic Journal, vol.71, no.284 (Dec. 1961), p.722.
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to net capital stock as an input into calculating his arithmetic
productivity index. His preference is empirically rather than
theoretically based. What he requires of his capital input index is
that even with changes in composition of the stock (from assets of a
long to a short life span) and its average age, the index of output per
unit of input will not be altered. He tests both his net and gross
capital stock series^ and comes to ’...the conclusion that an index of
the gross stock moves more closely with national income created by
structures and equipment than to alternatives when changes occur in the
2composition of the stock and its average age’.
In view of these considerations, relating both to the economic 
concept of depreciation, and the required inputs for productivity 
analysis, it has been decided to accept the ’one-hoss-shay’ deprecia­
tion assumption. The sensitivity of capital stock series to deprecia­
tion assumptions will be tested later in this chapter.
Calculation of investment expenditure
Hume enterprises
Information concerning capital assets for the Hume organisation 
has been obtained from annual balance sheets. These accounts record 
depreciated book values and actual depreciation allowances, which have 
been reproduced in Tables A-21 to A-32. Material of this nature is 
available for each establishment (where a number of establishments have 
not been combined for accounting convenience) in each Australian 
State. Investment, in current prices (Tables 6-1 to 6-3) was calculated 
as the difference between the annual book values of capital assets, 
together with the addition of actual values of depreciation, originally 
extracted by Hume’s accountants. This procedure was applied to both 
plant and machinery and buildings, although the results were kept 
separately. The series of investment cover the following time periods 
for the three Hume companies.
See Edward F. Denison, The Sources of Economic Growth in the U.S. 
and the Alternatives Before Us (Committee for Economic Development, 
1962).
2 Ibid., p.289.
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(i) Hume Pipe Co. (Aust.) Ltd (incorporated July 1920, on the
basis of the business of Hume Bros Cement Iron Co,, established in 
1910).
Branches Period
South Australia 
Victoria 
Tasmania 
Queensland 
Western Australia 
New South Wales
1918/19, 1921/22-1938/39 
1918/19, 1921/22-1938/39 
1918/19, 1921/22-1938/39 
1918/19, 1921/22-1938/39 
1921/22-1938/39 
1929/30-1938/39
Total 1912/13, 1913/14, 1918/19, 1921/22-1938/39
(ii) Hume Steel Ltd (incorporated 1923)
Branches Period
Victoria
South Australia
Western Australia
New South Wales
Queensland
Tasmania
1923/24-1938/39
1924/25-1938/39
1926/27-1938/39
1927/28-1938/39
1928/29-1938/39
1934/35-1938/39
(iii) Concrete Constructions Pty Ltd (established 1914 and became 
a subsidiary of the Hume organisation, 27 September 1920).
Branch Period
Victoria (Port Melbourne) 1920/21-1938/39
The resulting 15 series, which range over all or part of the 
period 1912/13 to 1938/39, were converted to constant prices through 
deflation by the price indexes used in the case of the engineering 
industry.
A number of assumptions are required in order to convert these 
investment series into capital stock estimates, due to a lack of 
continuous information stretching back to the establishment years of 
the various branches of Hume Pipe and Concrete Constructions. In the 
case of Hume Pipe the establishment dates were as follows: South 
Australia, 1910/11; Victoria, 1911/12; Brisbane, 1918/19; Western 
Australia, 1920/21; and Tasmania, 1916/17. For Concrete Constructions 
the establishment year was 1914. In order to calculate capital stock 
it is necessary to extend the investment series back to these 
establishment years. For plant and machinery, it was assumed that the 
growth of depreciated book values to 1918/19 occurred by annual 
additions of constant increments, which is a reasonable assumption for
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the firm’s establishment period. From these estimated book values 
depreciation values were calculated by applying rates of between 7% and 
8 per cent. These ratios were calculated separately for each State in 
the early twenties from information on depreciated book values and 
depreciation values. As the value of buildings was quite small, and as 
no duplication of buildings had taken place during World War I, it was 
assumed that the depreciated stock in 1918/19 was the original value of 
expenditure on factory construction, minus the accumulated value of 
depreciation over an establishment's pre-1918/19 existence. Therefore, 
in order to obtain the original cost of factory construction, 
accumulated annual depreciation estimates were added to the 1918/19 
figure. These rates of depreciation were calculated from actual 
experience in the early 1920's in each State, and ranged from 2.7 to 
2.8 per cent per annum.
For both plant and machinery, and buildings, the gap between 
1918/19 and 1920/21 was filled by assuming a constant annual change in 
depreciated book values between those dates. Also, estimates of 
depreciation were obtained as above.
Investment between 1910/11 and 1921/22 was finally calculated for 
both buildings and plant and machinery by adding depreciation estimates 
to annual changes in book values. These series were then converted to 
1938/39 prices.
The engineering industry
To utilise the perpetual inventory method of calculating capital 
stock an investment series stretching back in time to 1869/70 for plant 
and machinery and to 1849/50 for buildings, was required. However, it 
is not until 1908 that information relating to depreciated book values 
of assets in the engineering industry became available for each State 
on a comparable basis. Before that date only scattered data are 
available for the States (or colonies) of New South Wales and Victoria. 
Therefore, in discussing the sources and methods of estimation used, 
the two periods 1849/50 (or 1869/70) to 1908/09 and 1908/09 to 1938/39 
will be dealt with separately. Caution must be exercised in the use of 
data published in the various state statistical registers and the 
Commonwealth Production Bulletin, because of the revaluation of assets
undertaken periodically by firms in the annual factory census.
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Unfortunately these sources do not indicate the timing or extent of any 
revaluation, but it is expected that significant alteration of book 
values was made during the depression. This may bias the capital stock 
series downwards during the thirties and as a result bias the 
productivity index upwards over the same period.
1. Plant and machinery, 1869/70-1908/09
Book values of capital are available for both Victoria and New 
South Wales during periods of the second half of the nineteenth century. 
These values have been used to calculate investment for Australia as a 
whole before 1908/09. Estimation of these series was undertaken in the 
following stages.
Stage 1. The Victorian Statistical Register records the value of 
capital for machinery workshops and foundries, separately between 1868 
and 1883, and combined from 1884 to 1909. To separate these two series 
during the eighties and nineties, the relative values in the early 
eighties were compared with that in the early 1910’s, and the observed 
ratio was assumed to change between the two periods by a constant annual 
amount. Little possibility of error seems likely as the ratio in the 
1880’s was 54.6:45.4 and 55.2:44.8 in the 1910's.
For railway workshops the first annual census was conducted in 
1895. A series of annual numbers of locomotives was used to extra­
polate capital values back to 1868. Underlying this method is the 
assumption that railway workshops expanded to service the growing 
number of locomotives at a proportionate rate. Some support is given 
to this assumption by the approximate resemblance of the two series 
after 1895.
The Statistical Register of New South Wales only began publishing 
capital values in 1886, and then only for railway and machinery 
workshops. Extrapolation of the former series back to 1868 was based 
upon the numbers of locomotives in operation in each year (base period 
1886/87/88). Using the same base period, the number of machinery 
establishments was used as an index for extrapolation purposes. This 
method assumes a constant annual value of plant and machinery per 
establishment over the period 1868-1886/87/88.
These annual capital values between 1868 and 1908/09 (see Table 
A-58) only refer to Victoria and New South Wales, and must now be 
inflated to the Australian level.
410
(i) Machinery workshops and foundries. In order to arrive at 
estimates for Australia as a whole, the above calculated series was 
used as an index indicating the movement in the national series. To 
inflate this combined Victorian/New South Wales series, the annual 
ratio of Victorian/New South Wales manufacturing capital stock, to that 
of Australia as a whole, was calculated from N.G. Butlin^ (an adjust­
ment was made to include Western Australia, which Butlin omits) for the 
period 1868-1911. This series of ratios was then subjected to a three- 
year moving average in order to avoid imposing an externally generated 
influence on the required series. This resulting series of ratios was 
converted into an index with 1909/10/11 = 100.
The next step was to calculate the actual ratio between the 
combined Victorian/New South Wales value of capital stock to that for 
Australia as a whole between 1909-11. It was this actual ratio which 
was extrapolated back to 1868 by using the above index of ratios 
calculated from Butlin. By applying these ratios to the combined 
Victorian/New South Wales figures the value of Australian capital 
assets in machinery workshops and foundries was calculated.
(ii) Railway workshops. A similar method to that used above is 
employed here. However, in this instance the index used to extrapolate 
the Victorian/New South Wales:Australian ratio of 1909/10/11 back to 
1868 was the annual series of ratios (Victorian/New South Wales:
Australian) of expenditure on railway replacement calculated from
2Butlin. This is based on the assumption that the relative development 
of railway workshops between Victoria/New South Wales and the rest of 
Australia proceeded in a similar way to the relative development of 
railways as between these two areas.
This method for inflating the capital stock (book values) of 
Victoria and New South Wales combined is considered to produce 
reasonably accurate results, particularly as these two colonies 
produced all but a fraction of output in these industries. Consequent­
ly we now have a series of book values of capital for the Australian 
engineering industry between 1869/70 and 1908/09 - see Table A-58.
Stage 2. From the above calculated series of book values of
Australian Domestic Product... op.cit., pp.282-3.
2 Ibid., p.349, Table 212.
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capital assets, investment expenditure can be calculated. The 
procedure adopted was to (a) calculate the change in annual capital 
values and (b) add an allowance for depreciation where necessary. In 
calculating depreciation allowances, N.G. Butlin's assumptions as to 
the nature of book values - undepreciated historical cost pre-1891 and 
depreciated historical cost post-1891 - have been accepted.^ There­
fore, between 1908/09 and 1892 the depreciation ratios calculated for 
use in the period 1908/09-1938/39,^ have been applied to the capital 
stock series (book values) in order to estimate depreciation 
allowances. Between 1891 and 1868 half the size of these ratios have 
been used on the assumption that actual maintenance expenditures 
amounted to half the depreciation allowances. This is, of course, a 
fairly approximate adjustment, necessitated by the lack of available 
information in this period. Butlin's example has been followed in this 
matter.
The resulting investment series (see Table A-56), from the addition 
of annual changes and depreciation, has been converted to financial 
years.
Stage 3. Finally, it was necessary to convert the above invest­
ment series to constant (1938/39) prices. The index of capital prices,
3as calculated by B.D. Haig, was extrapolated back to 1868. The basis 
of this extrapolation procedure was a wholesale price index, for4'metals and coal', constructed by the British Board of Trade. The 
justification of this step is that most of the capital in use in the 
Australian manufacturing industry during the nineteenth century was 
imported from the United Kingdom. Conjunction of the two indexes was 
based on the period 1908/09-1911/12.
As a result of these three steps of estimation, we have an 
investment series, expressed in 1938/39 prices, extending over the 
period 1869/70 to 1908/09 - see Table A-54.
Ibid., pp.279-85.
2 See next section of this chapter.
3 Op.cit., p.78.
4 B.R. Mitchell and Phyllis Deane, Abstract of British Historical 
Statistics (C.U.P., 1962), p.476.
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2. Buildings and structures, 1849/50-1908/09
A similar general method to that used in the estimation of the 
investment series for plant and machinery has been employed in 
calculating expenditures on buildings and structures, which are 
presented in Tables A-55 and A-57. Therefore only a brief outline of 
the stages undertaken will be presented.
Stage 1. The book values of buildings were only recorded in 
Victoria in this period, and in that State only from 1884 for 
machinery workshops and from 1895 for railway workshops. These series 
were extrapolated back in time to the 1860's using the same method as 
for plant and machinery. Then, for the period 1861 to 1849 it was 
assumed, in the case of machinery workshops, that the 1861/62 stock 
declined annually by the average annual rate experienced in the 1860's. 
As the first railway lines were built in 1852, it was assumed that the 
capital stock in railway workshops declined from 1861 by a constant 
annual amount until it was zero in 1851/52.
Victorian experience was used to estimate capital stock for 
Australia by application of the same technique used for plant and 
machinery.
Stage 2. Investment was calculated from this series of book 
values in the same way as that for plant and machinery, and has been 
presented in Table A-57.
Stage 3. In order to express the 1849/50-1908/09 investment 
series in 1938/39 prices, Butlin's price index for buildings and 
structures was used after 1861. Before 1861 it was assumed, in the 
absence of other price information, that the level of prices during the 
1850's was similar to that existing in the early 1860's. The results 
are to be found in Table A-55.
3. Plant, machinery and buildings, 1908/09-1938/39
During this period the basic series which are required can be 
obtained from the various State statistical registers. Apart from the 
general adjustments made to book values of assets, in common with all 
other variables (see section on value added), a few more specific 
alterations are required. These are as follows.
(a) Extraction of land from the total of land and buildings was 
based upon information given in the Victorian Statistical Register for
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the period up to 1920/21. The average percentage of the value of 
buildings to the total for the industries of engineering, iron works 
and foundries, and galvanised iron working was 60 per cent. In the 
absence of other information, this percentage has been used for all 
States in order to calculate the value of buildings, which can be seen 
in Tables A-67 to A-69.
(b) Capitalisation of rented land and buildings in New South Wales. 
Rents are given in the New South Wales Statistical Register between 1908 
and 1935/36, after which they have been capitalised and included in the 
land and buildings total. Although the Production Bulletin capitalises 
these rents, their final figures have not been used because they 
aggregate several of the categories that we want to keep separate. The 
rate used to capitalise rents in the Production Bulletin for each 
industry has been calculated annually between 1908 and 1935/36, and 
then applied to the rent series in order to capitalise them.
(c) Gross investment (Tables A-60 to A-63) has been calculated as 
the sum of annual changes in depreciated book values plus allowances for 
depreciation, calculated from the capital stock at the end of the 
previous year to which it was applied. Depreciation rates have been 
calculated from information given in the Production Bulletin in the 
second half of the 1930’s. The rates are as follows.
Plant and machinery Land and buildings
% %
(i) Iron works 8.08 4.26
(ii) Engineering 5.08 1.11
(iii) Railway and tramway 
workshops 0.78 0.53
(d) These investment series were converted to 1938/39 prices by 
using B.D. Haig’s price indexes for plant and machinery, and buildings. 
The results are given in Table A-59.
This procedure has resulted in continuous investment series (in 
both current and base year prices) between 1849/50 and 1938/39 for 
buildings, and 1869/70 to 1938/39 for plant and machinery, used in the 
industrial engineering sector.
B.D. Haig, 'Capital Stock in Manufacturing, 1919/20 to 1960/61', 
Department of Economic History, RSSS, ANU, monograph series no.4, 
p.78.
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Calculation of capital stock
Plant and machinery
For the purpose of testing the sensitivity of capital stock in 
engineering to different assumptions regarding asset lives and 
depreciation procedures, three different life spans and six different 
depreciation procedures have been used to calculate 18 different 
capital stock series. The assumed asset lives are 30, 35 and 40 years. 
The depreciation assumptions are the same as those used by B.D, Haig. 
His estimation formulae have been used and are reproduced here as 
follows.^
(i) 'One-hoss-shay': which assumes that there is no annual 
depreciation during the asset's life, but that it is scrapped at the 
end of this period at original cost in base year prices.
xt + Vi +--+ Va-n
L-l 
I I 
i=0 t-1
where K^_ = capital stock at end of year t 
I^_ = gross investment during year t 
L = length of life of asset.
(ii) Straight line depreciation; which reduces completely the 
value of the asset over its assumed life by a constant annual amount.
T + k ± T  + Icir + + I tZt L k-l L It-2 +,--+ LIt-(L-l)
1L_1rz (L- i ) r t-ii=0
(iii) Straight line depreciation with scrap value: at the end of 
the asset's life it is assumed that 10 per cent of the original value 
is then scrapped.
1 Ibid., pp.90-3.
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K t * It + [0.1+C~™0* 9) J It_^ + [0. l+(^~0.9) J It_2 
+...+ lo.i+(^o.9)]rt_ (L_1}
-o.iVi ,
i=0 i=0
(iv) Reducing balance: which assumes that the depreciation is 
calculated, not on the original value of the asset, but on the 
depreciative value of the asset in the preceding year. A 10 per cent 
scrap value has been incorporated in the formula.
Kt lt + (1-r)It-l + (1-r)2lt-2
+ . . .+ (l-r)L 4 t- (L-l)
L_1 i
" J (1-r) h - ii=0
where 0 . 1 =  (l-r)L , L ^ 0.
(v) This method is based on the sum-of-the-year-digits formula 
which has been described in the United States Survey of Current 
Business (1966) as follows
In the first year of an asset’s life, depreciation is given 
by a ratio of the life of the asset over the sum of the years 
as a denominator [L/(1+2+..,+L)]; in the second year, the 
ratio is given by the remaining life of the asset over the 
same denominator [(L-l)/ (1+2+..,+L)J; etc.
The result is similar to the reducing balance method of depreciation.
A 10 per cent scrap value has been introduced into this system.
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L-l
Zn
L-2
Zn
It + [0.1+ ^  0.9JIt_t + [0.1+ 0.9]It_2
En
n=l
L-(L-l) 
En
+ . . . + 10.1+
Zn
n=l
Zn
n=l
L-1 o o L-l L-i0.1 Z I + Z Zn I .
i=0 i: i=0 n=l 1Zn
n=l
(vi) Haig designed this method to adjust the pattern of 
depreciation over an asset’s life from decreasing with age (as in (v)) 
to increasing with age. He did this by adjusting the numerators of the
ratios used in (v); in the first year 
is given by:
1st year 
2nd year 
ith (typical) year 
last year
of an asset's life, depreciation
1
L
Zn
n=l
2
L
Zn
n=l
L
Zn
n=l
L
L
Zn
n=l
Note. A 10 per cent scrap value is still assumed.
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3 A s s e t  L i f e  A s s u m p t io n s ,  w i t h  ' o n e  b o s s  s h a y '  
d e p r e c i a t i o n .
6 D i f f e r e n t  D e p r e c i a t i o n  Assumptions  ( s e e  t e x t )  
w i t h  A s s e t  L i f e  of  40 y e a r s .
1908/09 10/1 12/3 14 /5  16/7 18/9 20/1 22 /3  24 /5  26 /7  28/9 30/1 32/3 3 4 /5  36/7 38/-
FIG.  A - l :  I n d u s t r i a l  E n g i n e e r i n g :
A l t e r n a t i v e  C a p i t a l  S to c k  E s t i m a t e s  f o r  
P l a n t  and Mach inery  (1938/39  P r i c e s ) ,  
1 9 0 8 /0 9 -1 9 3 8 /3 9 .
S e m i - lo g .  s c a l e .
S o u r c e s :  T a b l e s  A-4 and A-5 .
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L
Zn
xt + [0.1+ 0.9]It_1
Zn
n=l
In
+ [0.1+ — • 0.9 ] xt_2 + •••
Zn
n=l
+ [0.1+ —  0.9]!^.^
Z
n= 1
L-l 0.9 L-l L0.1 Z I + Z Zn I
i=0 i=0 n=i+l ÜZn
n=l
Tables A-4 and A-5 reproduce some selected results obtained from 
the use of these different depreciation and asset life assumptions. It 
is possible to use these results to test the sensitivity of the 
assumptions (1one-hoss-shay' depreciation with an asset life of 40 
years) that have been made in the construction of a capital stock 
series. From Figure A-l it will be seen that the use of different 
depreciation assumptions does not cause significant variations in 
capital stock until the thirties. At one extreme (method 4) capital 
stock by the end of the thirties was somewhat less than it had been at 
the end of the twenties, while at the other extreme (method 1) it was 
slightly higher. The other series ranged between these extremes (as 
Haig discovered) according to the rate at which capital stock was 
depreciated. The higher the rate of depreciation the greater the 
decline of capital stock from the late twenties. Also, by using 
different life assumptions the degree of fluctuation in the series is 
increased. The shorter the life the greater the fluctuation.
What are the implications of these findings for the calculation of 
a productivity index? By using the ’one-hoss-shay' (method 1) 
depreciation assumption, together with a 40 year asset life, the 
measure of productivity used in Chapter 4 will increase less rapidly 
over the entire period than any other combination of assumptions.
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T a b le  A-4
E n g i n e e r i n g  i n d u s t r y :  c a p i t a l  s t o c k ,  p l a n t  and m ach inery  
A l t e r n a t i v e  a s s e t  l i f e  a s s u m p t i o n s ,  u s i n g  ' o n e - h o s s - s h a y 1 
d e p r e c i a t i o n ,  1908-09-1938 /39
40 y e a r s 35 y e a r s 30 y e a r s
1908/09 11,584 10,665 10,344
1909/10 12,098 11,014 10,438
1910/11 12,490 12,029 10,728
1911/12 13,245 13,295 11,434
1912/13 14,403 14,201 12,222
1913/14 15,442 15,121 13,009
1914/15 16,502 15,926 13,402
1915/16 18,219 16,917 14,417
1916/17 18,963 17,102 14,203
1917/18 19,125 17,146 14,248
1918/19 19,135 17,023 14,515
1919/20 19,169 16,645 14,241
1920/21 19,532 17,032 14,596
1921/22 19,817 16,918 15,156
1922/23 20 ,158 17,260 16,012
1923/24 21,049 18,542 17,669
1924/25 21,281 18,877 18,326
1925/26 22,465 20,029 20,217
1926/27 22,898 21,136 21 ,704
1927/28 22,695 21,448 21 ,734
1928/29 23,694 22,822 22,762
1929/30 23,582 23,031 23 ,043
1930/31 22,636 22 ,824 21 ,766
1931/32 22 ,306 22 ,874 20,850
1932/33 22 ,990 23,276 21 ,108
1933/34 23,553 23,493 20,784
1934/35 23,232 23 ,243 20 ,640
1935/36 23,813 22,755 20,911
1936/37 24,694 22,670 20,945
1937/38 25,040 22,872 20 ,584
1938/39 26,008 23,299 21 ,217
A l s o ,  t h i s  i n d e x  would r i s e  more r a p i d l y  d u r i n g  t h e  t w e n t i e s  and l e s s  
r a p i d l y  b e tw een  t h e  t w e n t i e s  and t h i r t i e s  t h a n  any o t h e r  i n d e x  b a s e d  
upon a l t e r n a t i v e  a s s u m p t i o n s .  For  t h e  r e a s o n s  d i s c u s s e d  a b o v e ,  t h e  
i n d e x  used  i n  C h a p t e r  4 i s  c o n s i d e r e d  t o  be  t h e  one most  c l o s e l y  
a p p r o x i m a t i n g  r e a l i t y .
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T a b le  A-5
E n g i n e e r i n g  i n d u s t r y :  c a p i t a l  s t o c k ,  p l a n t  and m ach inery  
A l t e r n a t i v e  d e p r e c i a t i o n  a s s u m p t io n s *  w i t h  a s s e t  l i f e  of  
40 y e a r s , 1 9 08 /09 -1938 /39
(1) (2) (3) (4) (5) (6)
1908/09
1909/10
1910/11
1911/12
1912/13
1913/14
1914/15
1915/16
1916/17
1917/18
1918/19
1919/20
1920/21 
1921/22  
1922/23  
1923/24 
1924/25 
1925/26 
1926/27 
1927/28  
1928/29 
19 29/30
1930/31
1931/32
1932/33
1933/34
1934/35
1935/36
1936/37
1937/38
1938/39
11,584
12,098
12,490
13,245
14,403
15,442
16,502
18,219
18,963
19,125
19,135
19,169
19,532
19,817
20 ,158
21,049
21,281
22,465
22 ,898
22,695
23 .694  
23,582
22 ,636
22 ,306
22 ,990
23,553
23,232
23,813
24.694 
25 ,040 
26 ,008
6 ,658
6,883
7,341
8,071
8,901
9,840
10,679
11,728
11,794
11,737
11,648
11,624
11,977
12,111
12,330
13,229
13,766
14,865
15.472 
15,069 
15,622 
15,646
14,589
13,754
13,739
13.472 
12,969 
12,709 
12,677 
12,546 
12,980
7,151
7,404
7,856
8,588
9 ,451
10,400
11,261
12.377 
12,511 
12,476  
12 ,396
12.378
12,733
12,881
13,113
14,011
14 ,518
15,625
16,214
15,832
16,429
16,439
15,393
14,609
14,664
14,481
13,996
13 ,820
13,879
13 ,795
14,283
5 ,344
5,559
5,971
6,651
7 ,440
8 ,297
9 ,0 4 1
10,023
10,006
9 ,8 3 8
9 ,6 3 8
9,511
9 ,7 6 5
9 ,807
9 ,9 3 6
10,732
11,112
12,076
12,496
11,929
12,370
12,221
11,022 
10,131 
10,121 
9 ,889 
9 ,380  
9 ,2 0 2  
9 ,282 
9 ,2 3 5  
9 ,770
5 ,485
5,707
6 ,128  
6,819  
7,626  
8 ,508  
9 ,2 8 5  
10 ,303  
10,332  
10,206 
10,041 
9 ,942
10,218
10,280
10,426
11,236
11,636
12,617
13,060
12,513
12,959
12,817
11,615
10,699
10,652
10,383
9 ,8 3 6
9 ,614
9 ,6 5 0
9 ,5 6 6
10,066
8,817
9 ,102
9 ,583
10,357
11,277
12,292
13,238
14,451
14,690
14,746
14,751
14,814
15,248
15,483
15,800
16,786
17,400
18,632
19,369
19,151
19,899
20 ,062
19,172
18,519
18,676
18,579
18,155
18,026
18,107
18,024
18,499
* See t e x t .
B u i l d i n g s  and s t r u c t u r e s
Only one a s s e t  l i f e  (60 y e a r s )  and one d e p r e c i a t i o n  method (one-  
h o s s - s h a y T) have  be e n  u s e d  i n  t h e  c o n s t r u c t i o n  o f  a c a p i t a l  s t o c k  
s e r i e s  f o r  b u i l d i n g s  and s t r u c t u r e s .
The e s t i m a t e s  o f  c a p i t a l  s t o c k  f o r  p l a n t  and m a c h i n e r y ,  and 
b u i l d i n g s  and s t r u c t u r e s  have  b e e n  combined t o  g i v e  t h e  t o t a l  c a p i t a l  
s t o c k  i n  t h e  e n g i n e e r i n g  i n d u s t r y  o v e r  t h e  p e r i o d  1 9 0 8 /0 9 -1 9 3 8 /3 9 ,  i n
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1938/39 p r i c e s .
I l l  Labour
The m a in ,  a l t h o u g h  n o t  e x c l u s i v e ,  m easu re  o f  l a b o u r  i n p u t  u s e d  i n  
t h i s  s t u d y  c o n s i s t s  o f  wages and s a l a r i e s  d e f l a t e d  by a w a g e - r a t e  
in d e x .  T h i s  method was n e c e s s i t a t e d  by t h e  l a c k  o f  i n f o r m a t i o n  i n  t h e  
Hume c o l l e c t i o n  o f  r e c o r d s  r e l a t i n g  t o  numbers of  employees .  However ,  
t h i s  i s  n o t  f e l t  t o  be  a l i m i t i n g  f a c t o r .  The a v a i l a b i l i t y  o f  wage and 
s a l a r y  i n f o r m a t i o n  on an a n n u a l  b a s i s  i s  p r o b a b l y  more u s e f u l  t h a n  
employment f i g u r e s .  Annual  wage and s a l a r y  payments  c o n s t i t u t e  t h e  
p r o d u c t  o f  h o u r s  worked d u r in g  t h e  y e a r  and t h e  p r i c e  p a i d  f o r  l a b o u r  
on an h o u r l y  b a s i s .  Given p e r f e c t  knowledge ,  i t  would  be  p o s s i b l e  t o  
c a l c u l a t e  t h e  a v e r a g e  h o u r l y  wage r a t e  f o r  each  y e a r .  The changes  i n  
t h i s  s e r i e s  of  a n n u a l  wage r a t e s ,  a p p r o p r i a t e l y  w e i g h t e d ,  c o u ld  t h e n  be  
used  t o  e x t r a c t  f a c t o r  p r i c e  movements f rom t h e  s e r i e s  of  wages and 
s a l a r i e s  p a i d ,  g i v i n g  an i n d e x  o f  h o u r s  ( i n c l u d i n g  o v e r t i m e )  worked 
each  y e a r .  Employment f i g u r e s  on t h e  o t h e r  hand r e q u i r e  c o n s i d e r a b l e  
a d j u s t m e n t ,  f o r  v a r i a t i o n  i n  t h e  s t a n d a r d  w ork ing  week,  f o r  o v e r t i m e ,  
and f o r  s i c k n e s s .  L i t t l e  o r  no i n f o r m a t i o n  i s  a v a i l a b l e  on o t h e r  t h a n  
t h e  f i r s t  o f  t h e s e .
N a t u r a l l y  knowledge i s  n o t  p e r f e c t  r e g a r d i n g  changes  i n  t h e  
t h e o r e t i c a l l y  d e s i r a b l e  a v e r a g e  a n n u a l  wage r a t e .  However , some 
i n f o r m a t i o n  does e x i s t  which  i s  w or thy  o f  s e r i o u s  c o n s i d e r a t i o n .  The 
Commonwealth Labour  R e po r t  r e c o r d s  a n n u a l  wage r a t e s  i n  a l a r g e  v a r i e t y  
of  o c c u p a t i o n s .  These  r a t e s  a r e  t h o s e  p a y a b l e  t o  a d u l t  w o r k e r s  i n  t h e  
m e t r o p o l i t a n  r e g i o n s  and w e re  o b t a i n e d ,  ’ . . . p r i m a r i l y  f rom a w a rd s ,  
d e t e r m i n a t i o n s  and i n d u s t r i a l  a g re e m e n t s  u n d e r  Commonwealth and S t a t e  
a c t s ,  and r e l a t e d  t o  t h e  minimum wage p r e s c r i b e d ' .
To o b t a i n  some i d e a  of  how t h i s  l a b o u r  i n p u t  i n d e x  d i f f e r s  f rom 
t h a t  ba sed  upon a v e r a g e  numbers employed ,  a c om par i son  o f  t h e  two has  
be e n  u n d e r t a k e n  f o r  t h e  i n d u s t r i a l  e n g i n e e r i n g  s e c t o r .  As w i l l  be  
s e e n  t h e  r e s u l t s  a r e  v e r y  s i m i l a r .
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Hume e n t e r p r i s e s
Recorded  i n  t h e  s t a t i s t i c a l  ap p e n d ix  o f  each  i s s u e  o f  t h e  Labour  
R e po r t  a r e  wage r a t e s  p a id  i n  v a r i o u s  employments ,  on a S t a t e  b a s i s .
The most  a p p r o p r i a t e  c o n t i n u o u s  s e r i e s  a v a i l a b l e  a r e  as  f o l l o w s :  f o r  
Hume S t e e l ,  t h e  wage r a t e  f o r  e n g i n e e r i n g  f i t t e r s ;  f o r  Hume P ip e  and 
C o n c r e t e  C o n s t r u c t i o n s ,  t h a t  f o r  m ou lde r s  i n  t h e  p ipem aking  s e c t i o n  of  
t h e  p o t t e r y  i n d u s t r y .
These  wage r a t e s  w ere  e x t r a c t e d  f o r  each  S t a t e  o v e r  t h e  r e l e v a n t  
p e r i o d .  As th e y  a r e  r e c o r d e d  on a w e e k ly  b a s i s ,  what  i s  r e q u i r e d  i s  a 
wage r a t e  c a l c u l a t e d  on a s t a n d a r d  number o f  w o r k in g  h o u r s  p e r  week.  
Hence,  t h e  s e r i e s  h a s  b e e n  a d j u s t e d  t o  r e f e r  to  a 48 hou r  w ork ing  week 
t h r o u g h o u t ,  due to  a change from 48 to  44 h o u r s  made d u r i n g  t h e  
t w e n t i e s .  By making t h i s  a d j u s t m e n t ,  a change  i n  h o u r s  worked w i l l  be 
r e f l e c t e d  i n  t h e  d e f l a t e d  s e r i e s  o f  wages and s a l a r i e s .  C o n s i s t e n t  
w i t h  o t h e r  p r i c e  i n d e x e s ,  t h e s e  wage r a t e  s e r i e s  have  b e e n  c o n v e r t e d  t o  
i n d e x e s  w i t h  1938/39 as  t h e  b a s e  y e a r ,  and a r e  p r e s e n t e d  i n  T a b l e s  A-6 
and A-7.  The v a l u e  o f  wages and s a l a r i e s  p a i d  by Hume e n t e r p r i s e s  can 
be  found i n  T a b l e s  A-40 and A-41.
The e n g i n e e r i n g  i n d u s t r y
Q u a r t e r l y  i n d e x  numbers o f  wage r a t e s  p a i d  i n  t h e  m e t a l  and 
e n g i n e e r i n g  i n d u s t r i e s  a r e  a v a i l a b l e  f o r  A u s t r a l i a  as  a who le  f o r  t h e  
p e r i o d  1914 t o  1939; a l t h o u g h  on two d i f f e r e n t  b a s e s ,  1918/19 to  1939 
w i t h  1911 = 1000,  and 1914-20 w i t h  1914 = 1000. A c o n t i n u o u s  q u a r t e r l y  
s e r i e s  f rom 1914 t o  1939 was a c h i e v e d  by combin ing  t h e  two i n d e x e s .
T h i s  was t h e n  c o n v e r t e d  t o  a s e r i e s  of  a n n u a l  a v e r a g e  wage r a t e s  on a 
f i n a n c i a l  y e a r  b a s i s ,  by a v e r a g i n g  t h e  Se p tem be r ,  December,  March and 
J u n e  i n d e x  f i g u r e s .  T h i s  s e r i e s  was t h e n  i n t e r p o l a t e d  be tw een  1911 
(which  we know i s  e q u a l  t o  1000) and 1914 on t h e  b a s i s  o f  a wage r a t e  
s e r i e s  f o r  i r o n  m a c h i n i s t s ,  o b t a i n e d  from t h e  V i c t o r i a n  S t a t i s t i c a l  
R e g i s t e r . F i n a l l y  t h i s  i n d e x  was r e b a s e d ,  w i t h  1938/39 = 1000.
A l l  wage r a t e s  u sed  a r e  t a b l e d  b e lo w ,  w h i l e  wages and s a l a r i e s  
p a i d  have  be e n  r e p r o d u c e d  i n  T a b l e s  A-70 t o  A-73.
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T a b le  A-6 
Wage r a t e  i n d e x e s
The e n g i n e e r i n g  i n d u s t r y  and Hume S t e e l  Ltd 
1910 /11-1938 /39
E n g i n e e r i n g S. A. V ic .
Hume S t e e l  Ltd 
Qld W.A. T a s . N.S.W.
1910/11 523
1911/12 538
1912/13 555
1913/14 575
1914/15 577
1915/16 601
1916/17 634 •
1917/18 672
1918/19 712
1919/20 823
1920/21 972
1921/22 988 1009 1007 927 904 1049 1007
1922/23 960 917 9 29 907 825 945 904
1923/24 991 936 937 907 839 968 912
1924/25 995 938 921 943 853 955 908
1925/26 1025 947 941 967 877 960 937
1926/27 1042 999 993 956 892 955 988
1927/28 1047 1038 1023 956 933 972 1026
1928/29 1048 1042 1027 956 973 1019 1044
1929/30 1053 1009 1013 9 26 978 1016 1034
1930/31 978 853 881 884 888 905 915
1931/32 885 744 772 870 793 812 816
1932/33 835 751 770 870 791 809 800
1933/34 835 790 789 870 79 8 826 809
1934/35 852 849 826 870 800 860 847
1935/36 867 892 863 870 831 873 869
1936/37 892 9 39 926 915 875 929 919
1937/38 963 986 986 973 941 991 9 82
1938/39 1000 1000 1000 1000 1000 1000 1000
A c o m p a r i s o n  o f  a l t e r n a t i v e  l a b o u r  i n p u t  i n d e x e s
From t h e  n a t u r e  o f  t h e  two l a b o u r  i n p u t  i n d e x e s  which  ha v e  be e n  
u sed  -  d e f l a t e d  wages and s a l a r i e s  p a i d  and ( u n a d j u s t e d )  a v e r a g e  
numbers of  e m ployees  ( a l s o  s e e  T a b l e s  A-74 t o  A-77) -  i t  i s  t o  be  
e x p e c t e d  t h a t  t h e y  w i l l  con form c l o s e l y  d u r i n g  a r e c e s s i o n  and d i v e r g e  
d u r i n g  a boom. T h i s  c y c l i c a l  r e l a t i o n s h i p  would  r e s u l t  f rom t h e  f a c t  
t h a t  t h e  d e f l a t e d  wage i n d e x  i n c l u d e s  an o v e r t i m e  component  w h e r e a s  t h e  
a v e r a g e  numbers  i n d e x  does  n o t .  The two i n d e x e s  can b e  e x p e c t e d  to  
c o i n c i d e  d u r i n g  a r e c e s s i o n ,  as  no o v e r t i m e  i s  w orked ,  and t o
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FIG. A-2: E n g in ee r in g :  Comparison of A l t e r n a t iv e
Labour In p u t  In d ex es ,  1910/11-1938/39.
S ources : C a lc u la te d  from T ables  A-70
and A-74.
425
Table A-7 
Wage rate indexes
Hume Pipe and Concrete Construction 
1918/19-1938/39
S. A. Vic.* Qld W. A. Tas. N.S.W,
1918/19 721 787 803 740 696 660
1919/20 738 916 909 764 839 803
1920/21 836 1003 864 831 929 9 16
1921/22 918 1015 887 898 929 884
1922/23 951 1059 1013 898 929 871
1923/24 1000 1067 1013 898 9 29 889
1924/25 1066 1021 1044 912 9 29 898
1925/26 1115 1021 1075 926 929 947
1926/27 1115 1038 1075 926 9 29 992
1927/28 1115 1021 1075 926 9 29 996
1928/29 1115 1019 1075 926 929 987
1929/30 1115 1001 1025 931 929 9 78
1930/31 1115 891 956 846 911 978
1931/32 1016 806 937 756 89 3 916
1932/33 918 787 937 755 89 3 835
1933/34 918 787 937 742 893 823
1934/35 934 79 5 937 771 89 3 832
1935/36 951 816 937 843 885 845
1936/37 951 89 2 937 921 925 908
1937/38 976 969 982 963 981 981
1938/39 1000 1000 1000 1000 1000 1000
* Victorian index used for Concrete Constructions.
increasingly diverge as a boom develops, due to the greater employment 
of overtime. As seen from Figure A-2 our two series conform quite
closely to this hypothetical pattern. And because of the inclusion of 
overtime in the deflated wage index, it can be considered as preferable 
to its alternative.
IV Land Stock
In some productivity studies land has been ignored. For the 
economy as a whole it is generally assumed that there is no change in 
the stock of land. At that level this assumption seems reasonable, but 
at the sector, industry, and firm levels it is spurious due to the 
changing stock of land brought into production as the firm (etc.) 
either expands or contracts. However, land's contribution to value
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added in the manufacturing industry is generally less than 5 per cent, 
and therefore its influence upon changes in a total factor input index 
is rather limited. Yet, as it is a factor of production, and as an 
attempt has been made to reduce, as much as possible, the residual 
nature of the productivity measure, it has been estimated for inclusion 
in the total factor productivity index. For this purpose the annual 
stock of land, in 1938/39 prices, has been calculated both for 
engineering and the Hume group of companies,
Hume enterprises
Hume Pipe Co. (Aust.) Ltd
Information in the records of this company relating to land 
consists of: (i) in the balance sheets the value of land at original 
cost is given; (ii) rent paid on leasehold land has been recorded in 
the manufacturing and trading accounts; (iii) the imputed rent on 
freehold land can also be extracted from the manufacturing accounts.
(i) Freehold land. From the balance sheets it was possible to 
calculate annual purchases of land for each State branch. These annual 
series have been brought to constant (1938/39) prices, by using a land 
price index which is discussed below (Table A-9).
(ii) Leasehold rentals. Leasehold rentals have been converted to 
land stocks by applying an annual series of ratios, expressing the 
relation between rents paid and the value of land on which payment was 
made. These ratios have been calculated by applying the imputed 
rentals, estimated by Hume's accountants, to the freehold land from 
which they were imputed. This has been done for each State, but only 
the company total has been used due to occasional omissions in the 
State series when no rental was imputed or no land owned. This series 
is presented in Table A-8.
Conversion of annual rents paid to a series of annual land stock 
leased was carried out by applying these ratios to the rental series.
In order to express these stock series in base year prices, annual 
changes in values were calculated and revalued by the above land price 
ind ex.
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Table A-8
Imputed rent as a percentage of land value for 
Hume Pipe Co. (Aust.) Ltd, 1921/22— 1938/39
1921/22 8.47
1922/23 8.29
1923/24 8.15
1924/25 9.08
1925/26 9.67
1926/27 8.06
1927/28 7.24
1928/29 6.42
1929/30 6.80
1930/31 7.36
1931/32 6.37
1932/33 6.27
1933/34 5.37
1934/35 4.82
1935/36 4.97
1936/37 4.64
1937/38 4.42
1938/39 4.38
(iii) Land stock in 1938/39 prices. The annual series of 
constant-priced land purchases have been combined with those of 
additions to rented land. By progressively cumulating these combined 
series of estimated additions to land stock, on the foundation of the 
original stock figure expressed in 1938/39 prices, the required land 
stock series in base year prices was generaced - see Table A-43.
Hume Steel and Concrete Constructions
A similar method to that described in relation to Hume Pipe was 
used in the case of Hume Steel and Concrete Constructions. In both 
cases the ratio series of rent to land value which was used to 
capitalise rents was that calculated from the records of Hume Pipe 
(Table A-8). It is interesting to note that practically all of the 
land used by Hume Steel Ltd was rented. Only in South Australia did 
this company own a small area of land. The results have been presented 
in Tables A-42 and A-43.
The price index used to convert land to base year values is based 
upon an index of unit values for improved land in Australia, which is 
to be found in ehe statistical appendix (last page) of R.H. Scott's 
1969 A.N.Z.AcA.S. paper, 'The Value of Land in Australia'. A number of 
adjustments had to be made. Firstly, Scott's 'improved' land series 
does not commence until 1917; therefore it has been extrapolated back 
in time using his 'unimproved' land series as a proxy. Secondly, this 
series of unit values expressed in calendar years, had to be converted 
to a financial accounting period. This adjusted index is shown in 
Table A-9.
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Table A-9
Index of improved land prices, 1910/11— 1938/39
1910/11 533 1925/26 914
1911/12 543 1926/27 939
1912/13 553 1927/28 1005
1913/14 563 1928/29 1051
1914/15 569 1929/30 1086
1915/16 579 1930/31 1071
19 16/17 599 1931/32 985
1917/18 614 1932/33 975
1918/19 609 1933/34 944
1919/20 614 1934/35 944
1920/21 66 5 1935/36 964
1921/22 721 1936/37 964
1922/23 766 1937/38 969
1923/24 838 1938/39 1000
1924/25 904
The engineering industry
Some 60 per cent of the Production Bulletin total of 'land and 
buildings' has already been regarded as the value of buildings. The 
remaining 40 per cent will now be treated as the book value of land 
stock. This value for land stock, in any year, is the aggregation of 
land employed in manufacturing at that date, expressed in original 
values. In order to convert this annual series to 1938/39 prices it is 
necessary, first, to calculate the value of land in production at the 
beginning of our period, in 1938/39 prices; and second, to revalue the 
annual additions to this stock by base year prices.
The initial stock figures in 1910/11 have been accepted as 
representing the value of land in production expressed in terms of 
1910/11 prices. In other words, no adjustment has been made for price 
changes prior to 1910/11. Little else could be done due to the absence 
of land price data before this date. Price information of an allied 
nature that is available (construction costs) suggescs that prices did 
not change to any significant extent during the second half of the 
nineteenth cenrury. There seems little point in making any adjustment 
anyway, as it is the variation in the land stock series rather chan the 
absolute annual levels that will concern us in this study.
To convert these annual changes in land stock to constant prices 
the above index of improved land prices (Table A-9) has been utilised.
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V Productivity Indexes
In this study an attempt has been made to measure that part of 
growth in activity, at the industry, firm and establishment levels, 
which was not due to growth of the factors of production. This measure 
has been given a number of labels: 'total factor productivity’ 
(Kendrick), 'output per unit of input' (Denison), 'technical change' 
(Solow), the 'residual' (Domar), etc. Naturally the choice of 
terminology is personal and generally immaterial, especially as most 
practitioners of the art are referring to a similar concept. The only 
requirement being that sufficient explanation is given regarding the 
concept they are using. In this study productivity and output per unit 
of input will be used interchangeably. It muse be kept in mind that a 
productivity measure is the repository of any unspecified variables, 
that have escaped attention, together with any errors in the statistic­
al estimates of output and input.
Economic historians have long employed a partial measure of
productivity - output per unit of labour. Because it takes no account
of changes in capital stock and land, labour productivity must be
regarded as an inadequate measure of total productivity, particularly
at the firm level where changes in the various factors can diverge
quite widely in the short run. What is required is a measure of
productivity which takes into consideration changes in all the factors
of production. As this is a study in economic history and not applied ieconomics, I wanted to employ a simple measure of total factor 
productivity which has been shown to give acceptable results, rather 
than progressively apply a whole range of production functions 
(including Cobb-Douglas and C.E.S.) to the data.
In view of these requirements two widely used productivity indexes 
were considered appropriate. These are the so-called arithmetic and 
geometric productivity indexes. It should be made clear that the
Personally, I consider an economic historian to be one who wishes to 
understand an historical problem and who uses those economic and 
statistical tools which are appropriate to that particular problem. If 
a tool or concept is not appropriate, it must be discarded. An applied 
economist, on the other hand, is more interested in testing a 
particular model or range of models and employs historical data for 
this purpose.
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construction of these indexes is based upon the assumption that factors 
of production are paid their marginal products, which of course only 
occurs in perfect competition, and that constant returns to scale are 
experienced. Needless to say, the engineering and pipe markets were 
less than perfectly competitive, but if the resulting indexes are only 
considered as rough guides to changes in productivity, then factor 
shares, even in an imperfectly competitive market, provide an 
acceptable weighting system. This limitation, together with problems 
experienced in constructing output and input indexes, must be kept in 
mind when evaluating the statistical results.
The arithmetic index has a long list of adherents, amongst whom 
Kendrick, Denison and Lydall are numbered.^ Derivation of this index, 
which is in effect the average productivity of an arithmetic 
combination of labour and capital (including land), is from the 
following equation:
Y = C ( L + . K) wo 10
which becomes
or
C YL + . K wo 10
Y/Y___________o_______
a(L/L + b(K/K ) o o
where Y = value added 
C = output per unit of input 
L = labour input t
K = capital input (incl. land) 
wQ = real wage rate in base period 
iQ = real return to capital in base period 
a = share of labour in value added 
b = share of capital in value added
(i)
(ii)
(iii)
John W. Kendrick, Productivity Trends in the U.S. (Princeton, 
University Press, 1961).
Edward F. Denison, The Sources of Economic Growth in the U.S. and the 
Alternatives before U s , (Supplementary paper no.13, C.E.D., 1962), and 
Why Growth Rates Differ, Postwar Experience in Nine Western Countries 
(Brookings Institution, Washington D .C . , 1967).
H.F. Lydall, 'Technical Progress in Australian Manufacturing', 
Economic Journal, vol.LXXVIII (Dec. 1968), no.312.
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The g e o m e t r i c  i n d e x  was d e r i v e d  from t h e  Solow p r o d u c t i o n
1 2f u n c t i o n  by Domar. Th i s  e x p r e s s i o n  i s :
Y = ALa Kb ( iv )
which  becomes
Ä = Y- L-, K (v)a b
where  A = t h e  g e o m e t r i c  in d ex  and A,Y,L,K = t h e  r a t e  of  growth  of  t h o s e  
v a r i a b l e s .
The most  c om prehens ive  u s e  made o f  t h e  g e o m e t r i c  in d ex  has  been  by
3
J o r g e n s o n  and G r i l i c h e s .  However ,  t h e  way i n  which  they  have
c a l c u l a t e d  t h e i r  g e o m e t r i c  i n d e x  i n v o l v e s  i n t e r n a l  i n c o n s i s t e n c i e s  and
l e a d s  to  some c u r i o u s  and ,  a t  t h e  f i r m  l e v e l ,  even  a b s u r d  r e s u l t s .
A l though  t h e y  do n o t  d e s c r i b e  i n  d e t a i l  t h e i r  method i n  u s i n g  e q u a t i o n
4
(v)  to  c a l c u l a t e  t h e i r  p r o d u c t i v i t y  i n d e x ,  i t  can  be  d i s c o v e r e d  by 
r e w o rk i n g  t h e i r  a n n u a l  s e r i e s  o f  o u t p u t ,  i n p u t  and p r o d u c t i v i t y ,  
p r e s e n t e d  i n  T a b le  1 on p .2 6 1 .  T h e i r  g e o m e t r i c  i n d e x  i s  a c u m u l a t i v e  
one u s i n g  c h a n g in g  b a s e  y e a r s  as  t h e y  p r o c e e d  backwards  and f o rw ard s  i n  
t im e  from a s t a r t i n g  p o i n t  (1958) which  t h e y  s e t  a t  1 .000 .  For  example,  
w i t h  t h e  1958 p r o d u c t i v i t y  i n d e x  f i g u r e  s e t  a t  1 .000 th e y  c a l c u l a t e  t h e  
in d ex  number f o r  1959 by s u b t r a c t i n g  t h e  p e r c e n t a g e  change i n  i n p u t  
f rom t h a t  o f  o u t p u t  b e tw e en  1958 and 1959. T h i s  f i r s t  s t e p  i s  e n t i r e l y  
c o n s i s t e n t  w i t h  t h e  Domar e q u a t i o n .  I n c o n s i s t e n c y  a r i s e s  o u t  of  t h e  
s eco n d  and s u b s e q u e n t  s t a g e s  o f  c a l c u l a t i n g  t h e  i n d e x .  C o n t i n u in g  t h e  
above i l l u s t r a t i o n ,  t h e  1960 p r o d u c t i v i t y  i n d e x  number was c o n s t r u c t e d  
by J o r g e n s o n  and G r i l i c h e s  by c a l c u l a t i n g  t h e  d i f f e r e n c e  be tw een  
p e r c e n t a g e  changes  i n  o u t p u t  and i n p u t ,  and r e l a t i n g  t h i s  t o  t h e  
p r e v i o u s l y  e s t i m a t e d  1959 p r o d u c t i v i t y  i n d e x  number.  I n  o t h e r  w o rd s ,  
t h e y  u sed  c h a ng ing  b a s e  y e a r s  f rom which  to  c a l c u l a t e  t h e  p e r c e n t a g e  
change  i n  t h e  g e o m e t r i c  p r o d u c t i v i t y  i n d e x .
1 R obe r t  M. Solow,  'T e c h n i c a l  Change and t h e  A g g r e g a te  P r o d u c t i o n  
F u n c t i o n ' ,  Review o f  Economics and S t a t i s t i c s , v o l . 3 9  (1957) .
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3
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C h a n g e ' ,  Review of  Economic S t u d i e s , v o l . 3 4  (1967 ) .
4
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e q u a l  t o  t h e  d i f f e r e n c e  i n  t h e  r a t e s  of  growth  o f  t o t a l  o u t p u t  and 
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How does  t h e  i n t e r n a l  i n c o n s i s t e n c y  a r i s e ?  I n t u i t i v e l y  s p e a k i n g ,  
f o r  t h e  c o n s t r u c t i o n  of  a g e o m e t r i c  i n d e x  to  be  m e a n i n g f u l ,  t h e  r a t e  o f  
change  b e tw een  i t s  b e g i n n i n g  and end y e a r s  (which I  s h a l l  c a l l  method 
( 1 ) )  s h o u ld  e q u a l  t h e  r a t e  of  change c a l c u l a t e d  by m ere ly  s u b t r a c t i n g  
t h e  r a t e  o f  change o f  i n p u t  f rom t h e  r a t e  o f  change  of  o u t p u t  f o r  t h e  
e n t i r e  p e r i o d  (which I  s h a l l  c a l l  method ( 2 ) ) .  In  o t h e r  w o r d s ,  i f  by 
a p p l y i n g  t h e  same e q u a t i o n  t o  t h e  ac cu m u la t e d  p a r t s ,  and t h e  who le  of  
t h e  same t im e  s e r i e s  t h e  same (o r  s i m i l a r )  r e s u l t  i s  n o t  o b t a i n e d ,  i t  
would a p p e a r  t h a t  some i n t e r n a l  i n c o n s i s t e n c y  has  a r i s e n .  The method 
u sed  by J o r g e n s o n  and G r i l i c h e s  p r o d u c e s  t h i s  i n c o n s i s t e n c y ,  even  i f  a t  
t h e  economy l e v e l  i t  i s  o n l y  v e r y  s m a l l .  On page 260 th e y  c a l c u l a t e  
t h e  a n n u a l  compound r a t e  o f  growth o f  o u t p u t  d u r i n g  t h e  p e r i o d  1945 to  
1965 to  be 3 .49  p e r  c e n t ,  o f  i n p u t  1 .83  p e r  c e n t ,  and o f  t h e  
p r o d u c t i v i t y  i n d e x  (method ( 1 ) )  1 .60  p e r  c e n t .  By u s i n g  t h e i r  d a t a  and 
method (2) t h e  r a t e  of  growth  o f  p r o d u c t i v i t y  i s  1 .66 p e r  c e n t .
A l though  t h i s  i s  n o t  v e r y  s i g n i f i c a n t ,  t h e  u se  o f  t h e  same method (1) 
a t  t h e  i n d u s t r y  and f i r m  l e v e l s  p r o d u c e s  a p r o g r e s s i v e l y  l a r g e r  
d i s c r e p a n c y .  For  example ,  i n  t h e  c a s e  o f  t h e  A u s t r a l i a n  i n d u s t r i a l  
e n g i n e e r i n g  s e c t o r  ( f o r  d e t a i l e d  i n d e x e s  s e e  T a b l e s  A-82 t o  A-85)  
method (1) s u g g e s t s  t h a t  p r o d u c t i v i t y  i n c r e a s e d  be tw een  1918/19 and 
1938/39 a t  t h e  a n n u a l  r a t e  of  5 .44  p e r  c e n t ,  as  compared w i t h  6 .1 8  p e r  
c e n t  u s i n g  method ( 2 ) .  Whil e  t h e  d i f f e r e n c e  i s  s i g n i f i c a n t  a t  t h e  
i n d u s t r y  l e v e l ,  i t  i s  a b s u r d  a t  t h e  f i r m  l e v e l .  For  t h e  same p e r i o d  
t h e  p r o d u c t i v i t y  o f  Hume e n t e r p r i s e s ,  c a l c u l a t e d  by method (1) 
d e c r e a s e d  a t  an a n n u a l  r a t e  of  0 .5 0  p e r  c e n t ,  w h i l e  method (2) shows i t  
t o  i n c r e a s e  a t  t h e  a n n u a l  r a t e  o f  4 .9 4  p e r  c e n t .  The r e s u l t s  o b t a i n e d  
by u t i l i s i n g  J o r g e n s o n  and G r i l i c h e s '  method o f  a p p l y i n g  t h e  Domar 
e q u a t i o n  f o r c e  us  t o  r e j e c t  i t  a t  t h e  f i r m  l e v e l ,  even though  i t s  u se  
p r o d u c e s  a c c e p t a b l e  r e s u l t s  a t  t h e  economy l e v e l .
How do we a c c o u n t  f o r  t h e  d i v e r g e n c e  be tw een  methods (1) and (2)?  
The d e g r e e  o f  d i v e r g e n c e  depends  upon t h e  a n n u a l  p e r c e n t a g e  c hanges  i n  
o u t p u t  and i n p u t .  The g r e a t e r  t h e  a n n u a l  p e r c e n t a g e  change o f  o u t p u t  
and i n p u t  t h e  g r e a t e r  t h e  d i v e r g e n c e  o f  t h e  r e s u l t s  o f  a p p l y i n g  methods  
(1) and ( 2 ) .  As t h e  p o s s i b i l i t y  o f  l a r g e  a n n u a l  f l u c t u a t i o n s  i n c r e a s e s  
as  we a p p ro a c h  t h e  i n d i v i d u a l  p r o d u c t i o n  u n i t ,  t h e  J o r g e n s o n  and 
G r i l i c h e s  method becomes i n c r e a s i n g l y  u n a c c e p t a b l e  as  we move i n  t h a t  
d i r e c t i o n .  The on ly  c a s e  i n  which t h e  r e s u l t s  o f  a p p l y i n g  methods  (1)
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and (2) would be exactly equal over a period of more than two years is 
that in which the geometric index is calculated using a given and 
unchanging base year.
Because of the complications which arise at the firm level from 
the use of the geometric index, it was decided to employ the arithmetic 
index. The arithmetic index does not suffer from these complexities, 
no matter how violent the annual fluctuations in output and input.
Also, the results compare closely with the use of the Domar equation 
(method (2)). For example, the arithmetic index indicates that 
productivity for Hume enterprises during the period 1918/19 to 1938/39 
increased at the annual rate of 3.67 per cent compared with 4.94 per 
cent, using the Domar equation.
The weights used to combine the input indexes of capital, labour 
and land were derived from the return to factors of production during 
the period 1936/37 to 1938/39 and are presented below.
1. Hume enterprises
Labour
52.9
Capital
44.6
Land
2.5
2. Industrial engineering 81.7 16.6 1.7
machinery workshops 79.3 19.0 1.7
foundries 80.1 18.7 1.2
railway workshops 83.5 14.7 1.8
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T abl e  A-10
Hume P ipe  Co. ( A u s t . )  Ltd 
O u t p u t .  1 9 1 8 /1 9- 19 38 /39  
(£)
V i c t o r i a Sou th  A u s t r a l i a Queens l and
S a l e s S to ckchanges Outpu t S a le s
S to c k
changes Output S a le s
S to c k
changes Output
1918/19 41 ,617 - 1 , 0 6 9 40 ,5 48 24,071 1,167 25 ,238 4 ,820 2 ,439 7 ,259
1919 /20 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
1920/21 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
1921/22 52 , 414 - 2 , 0 0 7 50 ,407 213 ,355 - 1 6 , 1 2 5 197 ,230 22,119 10 ,956 33,075
1922/23 41 ,32 9 - 2 , 8 3 7 38,492 179,302 -90 179,212 33,166 - 8 , 7 2 3 24,443
1923 /24 64 , 394 508 64 ,902 60,835 -212 60 ,623 35 ,014 4 ,4 8 5 39,499
1924 /25 75 ,606 7 , 4 7 6 83 ,082 59 ,053 899 59,952 52,165 - 1 , 5 2 6 50,639
1925 /26 87 , 240 -788 86 ,452 84 ,7 76 - 3 , 3 2 7 81 ,449 59,931 - 3 ,1 0 1 56 ,830
1926/27 98 , 150 4 ,98 7 103,137 67,343 - 9 , 2 7 0 58,073 52,551 3 ,991 56,542
1927 /28 124 ,504 - 2 , 3 7 3 122,131 68 ,022 1 ,737 69,759 56,798 4 , 5 3 8 61,336
1928/29 98 ,782 4 ,1 7 1 102,953 46 ,5 78 - 1 , 1 4 0 45 ,438 59,201 40 59,241
1929/30 104 ,959 3 , 0 5 4 108,013 39 ,981 - 2 , 3 0 3 37 ,678 53,942 4 , 5 0 0 58,442
1930/31 49 , 819 - 4 , 4 5 9 45 ,3 60 12,055 1 ,37 0 13,425 40,177 61 40 ,238
1931 /32 28 ,325 -743 27 ,582 7,981 - 2 , 3 7 0 5 ,611 21 ,130 - 3 , 8 5 0 17,280
1932 /33 40 ,7 3 6 154 40 ,582 23 ,4 36 -20 23 ,41 6 39 ,500 5 ,2 8 6 44 ,786
1933 /34 48 , 542 - 1 , 5 9 3 46 ,94 9 20 ,199 -62 20,137 39 ,97 6 - 1 , 9 3 3 38,043
1934 /35 38 , 958 1 ,66 2 40 ,6 2 0 16 ,164 - 1 , 6 4 7 14,517 52,785 4 , 2 4 4 57,029
1935 /36 60 ,077 327 60 ,404 19 ,780 2 , 3 7 6 22,156 51,119 - 8 , 0 6 4 43 ,055
1936/37 71 ,058 878 71 ,936 31 ,101 -118 30 ,983 59 ,514 113 59,627
1937/38 88 ,816 3 ,1 39 91 ,955 25,029 2 ,091 27 ,120 45 ,313 -289 45 ,0 24
1938/39 113,819 16 113.835 30 .830 533 31.363 62.280 - 1 . 5 7 2 60.708
Tasmania W e s t e rn  A u s t r a l i a New Sou th  Wales
S a l e s S to c kchang es Outpu t S a l e s
S t ock
chang es Outpu t S a l e s
S tock
changes Output
1918 /19 12 , 614 1,091 13 ,705 - - - - - -
1919 /20 N.A. N.A. N.A. - - - - - -
1920/21 N.A . N.A. N.A. N.A. N.A. N.A. - - -
1921 /22 16,259 - 2 , 1 0 6 14 ,153 29 ,708 3 ,181 32 ,889 - - -
1922 /23 18,812 - 1 , 6 7 9 17 ,133 40 ,6 3 6 1 ,997 42 ,633 - - -
1923 /24 24 , 204 -780 23 ,4 2 4 22 ,875 - 1 ,0 0 1 21 ,874 - - -
1924 /25 20 , 536 408 20 ,9 44 38 ,26 0 - 1 , 2 8 6 36 ,97 4 - - -
1925 /26 17 ,400 247 17 ,647 33 ,17 4 - 1 , 2 4 5 31 ,929 - - -
1926/27 15 ,698 - 1 , 4 1 2 14 ,2 86 29 ,937 536 30 ,473 - - -
1927/28 12,603 -749 11 ,85 4 35 ,712 80 35,792 - - -
1928/29 16 ,754 - 1 , 2 7 8 15 ,4 76 43 ,253 3 ,7 0 3 46 ,9 56 - - -
1929 /30 16 ,803 909 17 ,712 57 ,305 -494 56,811 2,381 1 ,28 4 3 ,665
1930/31 9 ,352 -659 8 ,693 15,801 4 ,7 88 20 ,589 1 ,889 32 1,921
1931/32 8 ,5 20 955 9 ,47 5 21 ,194 - 4 , 3 9 2 16,802 4 ,3 78 2 ,0 50 6 ,428
1932 /33 19,101 1 ,8 68 20 ,969 36 ,1 90 7 ,973 44 ,163 16 ,620 2 , 9 9 0 19,610
1933 /34 14,643 - 3 , 3 2 1 11 ,322 39,163 -325 38 ,8 38 43 ,118 2 ,11 7 45 ,235
1934/35 11 ,265 -190 11 ,075 59,373 2 ,53 5 61 ,908 65,349 -698 64,651
1935 /36 15 ,76 8 163 15,931 73,181 - 7 ,7 2 2 65,459 65 ,038 847 65,885
1936/37 29 ,823 1 ,021 30 ,8 44 51,089 - 3 , 2 7 7 47 ,812 76 ,940 1 ,114 78 ,054
1937 /38 28 , 244 3 ,727 31,971 31 ,692 92 31 ,784 110 ,084 13,991 124,075
1938/39 34 ,322 - 2 . 0 8 3 32 .239 40 .0 68 967 41.035 106.069 - 3 . 0 7 4 102.995
N o te .  S a l e s  and chan ges  in s t o c k  have been v a l u e d  by s e l l i n g p r i c e s .
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T ab le  A-15
Hume S t e e l  Ltd 
O u t p u t ,  19 23 /2 4- 19 3 8 /3 9  
(£)
V i c t o r i a Sou th  A u s t r a l i a New South  Wales
S a le s S t ockchanges Outpu t , S a l e s
S tock
changes Output S a l e s
S tock
changes Output
19 23 / 24 1,261 94 1 ,355 - _ _ _ _ -
1924 /25 12,522 2 ,59 5 15 ,117 - - - - - -
192 5 /26 60,643 2 ,511 63 ,154 3 ,10 9 335 3 ,4 44 - - -
1926 /27 88,713 -368 88 ,345 186,787 511 187,298 - - -
19 27 /28 74,759 - 1 , 3 8 4 73 ,375 151 ,654 1 ,377 153,031 - - -
1928/29 N.A. N.A. N.A. 59 ,1 76 4 , 6 6 9 63,845 30 ,095 2 ,621 32 ,716
1929 /30 40 ,762 1 ,813 42 ,5 75 48 ,7 73 - 3 , 6 1 9 45 ,1 54 8,717 - 1 , 9 4 2 6 ,775
1930/31 17 ,969 66 18,035 3 , 6 84 - 2 , 4 5 9 1,225 3 ,118 -19 3 ,099
1931 /32 35 ,955 -231 35 ,7 2 4 12 ,227 2 ,741 14,968 1 ,888 -24 1,864
1932/33 41 ,29 8 - 4 , 7 8 6 36 ,512 51 ,652 735 52,387 12,342 -509 11,833
1933 /34 25 ,028 41 25 ,069 27 ,2 13 - 3 , 5 5 2 23,661 48 ,413 1 ,130 49 ,543
1934/35 29 ,782 1 ,423 31 ,205 8 ,867 433 9 ,30 0 17,105 978 18,083
1935 /36 46 ,345 5 ,471 51 ,8 16 14 ,229 -10 14,219 38 ,993 - 2 , 4 2 8 36,565
1936/37 151 ,608 - 1 ,3 1 3 150,295 26 ,3 0 3 3 ,2 14 29,517 121,822 12,857 134,679
1937 /38 75 ,76 4 -149 75 ,61 5 28 ,67 9 - 1 ,3 2 9 27 ,350 72,553 - 7 ,4 8 7 65,066
1938 /39 128,047 12 ,120 140,167 22 .491 441 22 ,932 33 .014 -579 32.435
We s te rn  A u s t r a l i a Quee ns l an d Tasmania
S a l e s S tockchanges Outpu t S a l e s
S t ock
changes Out put Sa l e s
S tock
changes Out put
1923 /24 - - - - - - - - -
1924/25 - - - - - - - - -
1925 /26 - - - - - - - - -
1926 /27 - - - - - - - - -
1927/28 - - - - - - - - -
1928/29 24 ,540 - 24,540 - - - - - -
1929 /30 6 ,13 4 890 7 ,02 4 - - - - - -
1930/31 3 ,7 70 - 1 , 1 2 0 2 ,6 50 15 ,411 221 15,632 - - -
1931/32 22 ,249 8 ,482 30 ,731 15 ,251 7 ,503 22 ,7 54 - - -
1932/33 22 ,095 - 7 , 2 5 5 14,840 37 ,4 63 - 6 , 8 4 3 30 ,6 20 - - -
1933 /34 73 ,447 1 ,536 74 ,983 32 ,6 70 -116 32 ,5 54 - - -
1934/35 104,991 6,433 111,424 2 ,127 172 2 ,299 - - -
1935 /36 156,933 3 ,039 159,972 7 ,15 5 107 7 ,262 8 ,872 - 8 ,872
1936/37 99 ,639 - 2 , 8 9 0 96 ,749 1 ,876 -808 1 ,068 68,861 9 ,7 1 6 78,577
1937/38 66 ,030 - 2 ,1 1 3 63 ,917 56 ,104 3 ,817 59 ,921 110,484 - 1 0 , 0 5 4 100 ,430
1938/39 39 .70 0 1.503 41 .2 03 3 9 ,4 8 6 6 ,67 4 46 .1 60 21 .11 6 - 1 . 3 5 4 19,862
No te .  S a l e s  and changes  i n  s t o c k s  have bee n  v a l u e d  by s e l l i n g  p r i c e s .
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T a b l e  A -44
VALUE OF OUTPUT
( £ )
1 9 1 0 / 1 1 - 1 9 3 8 / 3 9
M a c h in e r y
w o r k s h o p s F o u n d r i e s
R a i l w a y  and 
t ramway 
w o r k s h o p s
T o t a l
1 9 1 0 /1 1 3 , 4 6 1 , 1 7 1 1 , 6 4 4 , 8 2 1 4 , 3 3 8 , 6 1 6 9 , 4 4 4 , 6 0 8
1 9 1 1 /1 2 4 , 2 3 6 , 0 0 6 1 , 9 0 3 , 7 3 6 5 , 1 6 3 , 8 9 5 1 1 , 3 0 3 , 6 3 7
1 912 /13 4 , 7 8 7 , 9 4 2 2 , 0 7 0 , 3 2 3 6 , 0 8 6 , 5 1 5 1 2 , 9 4 4 , 7 8 0
1 9 1 3 / 1 4 4 , 8 9 9 , 2 1 5 2 , 1 2 5 , 7 5 0 6 , 3 0 6 , 1 9 9 1 3 , 3 3 1 , 1 6 4
19 14 /15 4 , 9 7 6 , 5 6 9 2 , 1 4 0 , 9 1 8 6 , 1 0 0 , 5 5 5 1 3 , 2 1 8 , 0 4 2
1 9 1 5 /1 6 5 , 3 7 7 , 5 0 3 2 , 0 4 8 , 6 9 3 5 , 9 9 9 , 8 7 2 1 3 , 4 2 6 , 0 6 8
19 1 6 /1 7 5 , 0 9 9 , 3 7 2 1 , 9 2 9 , 9 3 6 5 , 6 2 6 , 6 4 9 1 2 , 6 5 5 , 9 5 7
1 9 1 7 /1 8 5 , 1 7 7 , 8 4 1 1 , 9 5 2 , 0 2 5 5 , 0 5 0 , 8 4 2 1 2 , 1 8 0 , 7 0 8
19 18 /19 5 , 8 9 3 , 1 2 7 2 , 0 1 4 , 0 0 8 5 , 4 7 7 , 6 2 2 1 3 , 3 8 4 , 7 5 7
1 9 1 9 /2 0 7 , 2 2 6 , 9 0 9 2 , 4 8 8 , 1 3 4 7 , 3 2 5 , 7 8 3 1 7 , 0 4 0 , 8 2 6
1 9 20 /21 1 0 , 4 4 3 , 5 2 0 3 , 2 7 3 , 6 7 2 9 , 5 6 9 , 1 2 1 2 3 , 2 8 6 , 3 1 3
1 9 2 1 /2 2 9 , 3 7 8 , 7 7 3 3 , 3 4 3 , 8 6 5 1 0 , 6 4 0 , 5 4 9 2 3 , 3 6 3 , 1 8 7
1 9 2 2 /2 3 9 , 0 3 0 , 3 0 8 3 , 4 0 5 , 9 9 0 1 0 , 6 1 7 , 7 9 8 2 3 , 0 5 4 , 0 9 6
1 9 2 3 /2 4 9 , 6 9 8 , 0 9 0 3 , 6 6 8 , 0 9 8 1 1 , 7 7 0 , 7 6 7 2 5 , 1 3 6 , 9 5 5
1 9 24 /25 9 , 7 3 0 , 9 3 9 3 , 7 5 4 , 3 6 5 1 2 , 4 7 0 , 5 2 3 2 5 , 9 5 5 , 8 2 7
1 9 2 5 /2 6 1 0 , 5 3 4 , 0 7 3 4 , 0 3 0 , 4 9 2 1 4 , 3 8 2 , 0 2 3 2 8 , 9 4 6 , 5 8 8
1 9 2 6 /2 7 1 1 , 1 5 1 , 8 0 3 3 , 9 3 5 , 0 7 6 1 5 , 5 8 9 , 8 4 6 3 0 , 6 7 6 , 7 2 5
1 9 2 7 /2 8 1 1 , 1 4 4 , 3 6 1 4 , 1 5 4 , 3 2 0 1 6 , 3 3 8 , 5 8 3 3 1 , 6 3 7 , 2 6 4
19 28 /29 1 0 , 7 2 5 , 8 8 1 3 , 6 7 4 , 1 8 5 1 7 , 0 7 2 , 6 9 9 3 1 , 4 7 2 , 7 6 5
19 2 9 /3 0 9 , 3 6 8 , 2 1 9 3 , 1 9 1 , 7 6 7 1 5 , 6 1 5 , 5 9 0 2 8 , 1 7 5 , 5 7 6
19 30 /31 5 , 7 3 2 , 2 4 9 1 , 9 5 1 , 3 6 3 1 1 , 6 5 9 , 7 1 0 1 9 , 3 4 3 , 3 2 2
19 3 1 /3 2 4 , 5 5 3 , 9 8 4 1 , 6 8 0 , 1 4 2 9 , 8 2 3 , 6 9 1 1 6 , 0 5 7 , 8 1 7
19 3 2 /3 3 5 , 5 8 9 , 4 3 4 2 , 2 3 6 , 9 1 9 9 , 9 0 4 , 9 5 7 1 7 , 7 3 1 , 3 1 0
1 9 3 3 /3 4 5 , 9 3 4 , 2 1 1 2 , 7 6 5 , 3 4 5 1 0 , 1 8 0 , 7 9 3 1 8 , 8 8 0 , 3 4 9
1934/35 8 , 9 0 2 , 4 9 8 3 , 3 7 1 , 3 2 7 1 0 , 8 0 6 , 8 2 7 2 3 , 0 8 0 , 6 5 2
1 9 3 5 /3 6 1 1 , 3 0 8 , 5 2 3 3 , 9 9 8 , 6 7 0 1 1 , 8 8 9 , 0 7 7 2 7 , 1 9 6 , 2 7 0
1 9 3 6 /3 7 1 2 , 8 2 4 , 0 0 7 4 , 6 2 0 , 0 8 0 1 2 , 6 2 7 , 2 7 6 3 0 , 0 7 1 , 3 6 3
1 9 37 /38 1 6 , 7 0 5 , 2 7 7 4 , 4 4 1 , 4 2 6 1 3 , 7 7 9 , 0 3 6 3 4 , 9 2 5 , 7 3 9
193 8/39 1 6 , 2 4 4 , 3 6 2 4 , 1 3 9 , 2 0 5 1 3 , 9 8 1 , 3 8 8 3 4 , 3 4 4 , 9 5 5
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T a b l e  A-4 6
VALUE OF OUTPUT 
FOUNDRIES
( £ )
1 9 0 8 / 0 9 - 1 9 3 8 / 3 9
V i c t o r i a Qu eens  l a n d S o u thA u s t r a l i a
W e s t e r n
A u s t r a l i a T asm an ia
T o t a l
1 9 0 8 /0 9 N , A . 1 6 4 , 0 8 7 N.A. N.A. N.A. N.A.
1 9 0 9 / 1 0 8 0 8 , 9 0 0 1 9 4 , 1 1 6 N.A. N.A. N.A. N.A.
1 9 1 0 /1 1 9 6 1 , 2 0 1 2 5 4 , 7 4 2 2 5 8 , 8 7 2 1 2 4 ,4 2 8 4 5 , 5 7 8 1 , 6 4 4 , 8 2 1
1 9 1 1 / 1 2 1 , 1 3 8 , 4 6 1 3 1 3 , 2 5 3 2 8 0 , 3 9 6 1 2 4 , 4 2 8 4 7 , 1 9 8 1 , 9 0 3 , 7 3 6
1 9 1 2 / 1 3 1 , 2 6 0 , 5 8 2 3 1 9 , 6 1 2 3 0 0 , 2 2 9 1 3 5 , 8 6 8 5 4 , 0 3 2 2 , 0 7 0 , 3 2 3
1 9 1 3 / 1 4 1 , 3 0 6 , 7 8 6 3 1 4 , 1 7 6 3 0 7 , 4 5 8 1 3 5 ,1 9 7 6 2 , 1 3 3 2 , 1 2 5 , 7 5 0
1 9 1 4 /1 5 1 , 3 2 3 , 9 8 9 3 2 8 , 9 0 2 2 9 1 , 5 3 0 1 3 1 , 5 6 8 6 4 ,9 2 9 2 , 1 4 0 , 9 1 8
1 9 1 5 / 1 6 1 , 2 8 9 , 8 4 0 2 9 4 , 8 5 7 2 7 3 , 4 4 0 1 2 9 , 6 9 0 6 0 , 8 6 6 2 , 0 4 8 , 6 9 3
1 9 1 6 / 1 7 1 , 2 4 1 , 4 8 5 2 2 9 , 1 0 8 2 8 1 , 8 9 0 1 2 3 ,8 1 9 5 3 , 6 3 4 1 , 9 2 9 , 9 3 6
1 9 1 7 / 1 8 1 , 2 7 8 , 9 9 5 1 9 2 ,6 5 9 3 0 7 , 0 9 1 1 2 0 ,3 6 7 5 2 , 9 1 3 1 , 9 5 2 , 0 2 5
1 9 1 8 / 1 9 1 , 3 5 5 , 5 9 1 1 9 5 , 6 5 6 2 9 4 , 4 2 6 1 1 0 ,1 9 2 5 8 , 1 4 3 2 , 0 1 4 , 0 0 8
1 9 1 9 / 2 0 1 , 6 6 2 , 7 1 7 2 6 5 , 4 4 6 3 7 4 , 0 3 5 1 1 3 ,3 8 5 7 2 , 5 5 1 2 , 4 8 8 , 1 3 4
1 9 2 0 /2 1 2 , 3 8 5 , 0 7 7 3 3 2 , 9 8 8 3 2 9 , 1 5 1 1 4 6 , 5 0 6 7 9 , 9 5 0 3 , 2 7 3 , 6 7 2
1 9 2 1 /2 2 2 , 2 8 0 , 4 3 1 3 5 2 , 9 6 5 4 8 9 , 2 1 0 1 5 9 , 7 7 7 6 1 , 4 8 2 3 , 3 4 3 , 8 6 5
1 9 2 2 /2 3 2 , 2 6 0 , 2 9 7 3 6 6 , 2 0 3 5 5 4 , 7 0 8 1 6 8 ,3 8 9 5 6 , 3 9 3 3 , 4 0 5 , 9 9 0
1 9 2 3 / 2 4 2 , 3 8 3 , 0 8 0 3 3 2 , 5 2 6 6 6 6 ,3 5 9 2 2 0 , 7 8 5 6 5 , 3 4 8 3 , 6 6 8 , 0 9 8
1 9 2 4 / 2 5 2 , 3 7 9 , 9 8 0 4 1 8 , 4 0 4 7 1 6 , 9 5 5 1 8 4 , 5 9 0 5 4 , 4 3 6 3 , 7 5 4 , 3 6 5
1 9 2 5 / 2 6 2 , 6 2 6 , 8 0 7 3 7 6 , 5 7 5 7 0 3 ,2 6 5 2 5 9 , 7 7 6 6 4 ,0 6 9 4 , 0 3 0 , 4 9 2
1 9 2 6 / 2 7 2 , 6 1 1 , 6 9 5 3 8 4 , 1 7 5 6 6 1 ,1 8 1 2 1 6 , 7 9 5 6 1 , 2 3 0 3 , 9 3 5 , 0 7 6
1 9 2 7 / 2 8 2 , 7 5 4 , 0 3 7 4 2 6 , 1 7 1 6 6 3 ,2 6 5 2 6 7 , 1 4 4 4 3 , 7 0 3 4 , 1 5 4 , 3 2 0
1 9 2 8 / 2 9 2 , 6 4 1 , 2 7 1 2 9 8 , 1 4 8 4 9 5 , 4 6 9 1 9 9 , 0 4 0 4 0 , 2 5 7 3 , 6 7 4 , 1 8 5
1 9 2 9 / 3 0 2 , 2 4 5 , 2 6 2 2 8 9 , 4 6 0 3 9 5 , 2 1 0 2 2 1 , 0 7 2 4 0 , 7 6 3 3 , 1 9 1 , 7 6 7
1 9 3 0 / 3 1 1 , 3 6 0 , 4 4 0 1 9 7 ,9 9 5 2 4 1 , 1 0 5 1 2 5 , 3 8 6 2 6 , 4 3 7 1 , 9 5 1 , 3 6 3
1 9 3 1 /3 2 1 , 1 8 6 , 6 1 2 1 3 8 ,5 9 2 2 1 2 , 6 1 1 118 ,361 2 3 , 9 6 6 1 , 6 8 0 , 1 4 2
1 9 3 2 / 3 3 1 , 5 6 2 , 8 2 0 2 2 3 , 0 9 1 2 8 1 , 6 0 6 1 4 1 ,0 9 5 2 8 , 3 0 7 2 , 2 3 6 , 9 1 9
1 9 3 3 / 3 4 1 , 9 6 3 , 3 7 8 2 6 9 , 9 3 9 3 1 1 , 2 3 5 1 8 7 , 4 1 8 33, '375 2 , 7 6 5 , 3 4 5
1 9 3 4 /3 5 2 , 4 4 4 , 9 6 5 2 7 6 , 5 9 0 3 5 8 , 5 8 3 2 5 3 , 5 5 6 3 7 , 6 3 3 3 , 3 7 1 , 3 2 7
1 9 3 5 / 3 6 2 , 8 0 7 , 3 5 6 2 2 9 , 0 8 9 5 5 7 , 0 7 9 3 6 1 , 5 3 7 4 3 , 6 0 9 3 , 9 9 8 , 6 7 0
1 9 3 6 /3 7 3 , 2 6 1 , 2 9 3 2 6 3 , 3 5 1 5 9 1 , 4 1 3 4 5 3 , 1 1 7 5 0 , 9 0 6 4 , 6 2 0 , 0 8 0
1 9 3 7 / 3 8 2 , 8 8 7 , 3 2 1 2 9 6 , 7 6 4 7 4 8 , 9 3 6 4 5 1 , 8 5 8 5 6 , 5 4 7 4 , 4 4 1 , 4 2 6
1 9 3 8 /3 9 2 , 6 8 2 , 9 2 1 2 9 0 , 1 2 7 7 4 1 ,5 8 9 3 6 9 , 5 3 8 5 5 , 0 3 0 4 , 1 3 9 , 2 0 5
N o t e ,  F i g u r e s  f o r  New S o u t h  Wale s  n o t  a v a i l a b l e .
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T a b l e  A~48
INDUSTRIAL ENGINEERING 
VALUE OF PRODUCTION* 
CURRENT PRICES
( £ )
1 9 1 0 / 1 1 - 1 9 3 8 / 3 9
M a c h in e r y
w o r k s h o p s
F o u n d r i e s
R a i l w a y  and 
t ramway  
w o r k s h o p s
T o t a l
1 9 1 0 /1 1 1 , 7 7 6 , 2 7 5 7 9 9 , 8 2 8 2 , 1 9 5 , 4 5 5 4 , 7 7 1 , 5 5 8
1 9 1 1 / 1 2 2 , 1 4 3 , 7 0 7 9 1 5 , 2 3 4 2 , 6 2 2 , 6 2 0 5 , 6 8 1 , 5 6 1
1 9 1 2 / 1 3 2 , 3 9 7 , 8 2 0 9 9 3 , 2 4 2 3 , 0 2 6 , 7 5 4 6 , 4 1 7 , 8 1 6
1 9 1 3 / 1 4 2 , 4 8 9 , 6 4 9 1 , 0 2 4 , 1 8 9 3 , 2 7 1 , 2 6 3 6 , 7 8 5 , 1 0 1
1 9 1 4 / 1 5 2 , 5 4 1 , 6 7 4 1 , 0 2 9 , 8 1 2 3 , 3 1 5 , 9 2 0 6 , 8 8 7 , 4 0 6
1 9 1 5 / 1 6 2 , 7 3 1 , 3 2 1 9 5 7 , 4 8 9 3 , 4 3 6 , 7 3 9 7 , 1 2 5 , 5 4 9
1 9 1 6 / 1 7 2 , 4 7 2 , 4 9 1 8 6 4 , 7 9 9 3 , 2 2 1 , 4 3 9 6 , 5 5 8 , 7 2 9
1 9 1 7 / 1 8 2 , 4 7 8 , 2 8 7 8 9 0 , 8 0 8 2 , 7 6 7 , 7 8 4 6 , 1 3 6 , 8 7 9
1 9 1 8 /1 9 2 , 7 4 2 , 7 9 8 9 2 2 , 2 3 6 3 , 0 0 5 , 7 4 7 6 , 6 7 0 , 7 8 1
1 9 1 9 / 2 0 3 , 5 8 7 , 1 9 3 1 , 1 8 1 , 0 0 1 3 , 9 5 8 , 9 3 6 8 , 7 2 7 , 1 3 0
1 9 2 0 / 2 1 4 , 9 0 9 , 8 7 4 1 , 5 5 2 , 1 2 8 5 , 0 7 5 , 6 7 2 1 1 , 5 3 7 , 6 7 4
1 9 2 1 / 2 2 4 , 5 3 7 , 5 4 7 1 , 6 0 4 , 2 9 0 5 , 2 4 4 , 1 0 7 1 1 , 3 8 5 , 9 4 4
1 9 2 2 / 2 3 4 , 3 3 3 , 2 3 0 1 , 5 7 9 , 3 2 1 5 , 2 4 0 , 9 0 9 1 1 , 1 5 3 , 4 6 0
1 9 2 3 / 2 4 4 , 6 8 1 , 9 0 2 1 , 7 1 2 , 1 4 2 6 , 0 1 0 , 0 6 8 1 2 , 4 0 4 , 1 1 2
1 9 2 4 / 2 5 4 , 5 6 8 , 5 4 5 1 , 7 5 8 , 0 4 9 6 , 4 0 1 , 9 3 1 1 2 , 7 2 8 , 5 2 5
1 9 2 5 / 2 6 5 , 0 9 2 , 4 8 8 1 , 8 7 4 , 1 6 3 7 , 3 0 4 , 4 4 6 1 4 , 2 7 1 , 0 9 7
1 9 2 6 / 2 7 5 , 2 6 1 , 3 9 6 1 , 7 4 4 , 8 1 7 8 , 1 8 2 , 8 2 8 1 5 , 1 8 9 , 0 4 1
1 9 2 7 / 2 8 5 , 3 5 9 , 6 2 9 1 , 9 1 2 , 1 3 0 8 , 6 2 9 , 5 4 3 1 5 , 9 0 1 , 3 0 2
1 9 2 8 / 2 9 5 , 2 7 5 , 4 0 5 1 , 8 6 6 , 4 8 2 9 , 2 1 4 , 9 6 8 1 6 , 3 5 6 , 8 5 5
1 9 2 9 / 3 0 4 , 8 4 1 , 7 1 0 1 , 6 2 4 , 5 3 0 8 , 9 0 8 , 1 4 5 1 5 , 3 7 4 , 3 8 5
1 9 3 0 / 3 1 2 , 9 2 3 , 2 9 5 9 4 6 , 6 3 1 6 , 8 4 9 , 1 9 9 1 0 , 7 1 9 , 1 2 5
1 9 3 1 / 3 2 2 , 3 4 9 , 3 4 2 8 0 5 , 3 0 9 5 , 4 5 3 , 4 7 6 8 , 6 0 8 , 1 2 7
1 9 3 2 / 3 3 2 , 7 6 3 , 6 5 1 1 , 0 5 3 , 2 6 4 5 , 2 0 1 , 0 4 8 9 , 0 1 7 , 9 6 3
1 9 3 3 / 3 4 3 , 3 5 7 , 6 1 9 1 , 2 1 4 , 6 1 4 5 , 1 9 6 , 7 6 2 9 , 7 6 8 , 9 9 5
1 9 3 4 / 3 5 3 , 8 6 9 , 1 6 2 1 , 4 0 3 , 7 7 0 5 , 3 6 0 , 0 2 3 1 0 , 6 3 2 , 9 5 5
1 9 3 5 / 3 6 4 , 7 5 8 , 6 6 9 1 , 7 1 4 , 1 7 6 5 , 8 7 0 , 8 1 0 1 2 , 3 4 3 , 6 5 5
1 9 3 6 / 3 7 5 , 5 1 2 , 6 0 8 2 , 0 4 7 , 0 5 0 6 , 2 0 7 , 6 8 6 1 3 , 7 6 7 , 3 4 4
1 9 3 7 / 3 8 7 , 1 0 2 , 9 7 9 1 , 8 8 0 , 5 7 0 6 , 9 3 1 , 9 7 8 1 5 , 9 1 5 , 5 2 7
1 9 3 8 /3 9 7 , 5 7 9 , 3 2 2 1 , 9 5 2 , 6 3 2 7 , 4 3 0 ^ 2 6 2 1 6 , 9 6 2 , 2 1 6
^ E x c l u d i n g  m i s c e l l a n e o u s  e x p e n s e s .
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T a b l e  A-49
INDUSTRIAL ENGINEERING 
VALUE OF PRODUCTION* 
CURRENT PRICES
( £ )
1 9 1 0 / 1 1 - 1 9 3 8 / 3 9
M a c h in e r y
w o r k s h o p s
F o u n d r i e s * *
R a i l w a y  and 
t ramway 
w o r k s h o p s
T o t a l * *
1910/11 1 , 9 1 4 , 7 2 2 8 6 5 , 6 2 1 2 , 3 6 9 , 0 0 0 5 , 1 4 9 , 3 4 3
19 1 1 /1 2 2 , 3 1 7 , 3 8 3 9 9 3 , 2 8 7 2 , 8 3 4 , 3 4 0 6 , 1 4 5 , 0 1 0
1 9 12 /13 2 , 5 9 4 , 1 2 6 1 , 0 7 8 , 1 2 5 3 , 2 7 6 , 3 0 1 6 , 9 4 8 , 5 5 2
1.913/14 2 , 6 9 0 , 5 1 7 1 , 1 1 1 , 3 4 5 3 , 5 2 9 , 8 1 7 7 , 3 3 1 , 6 7 9
1 914 /15 2 , 7 5 0 , 6 9 0 1 , 1 1 9 , 7 3 1 3 , 5 7 2 , 1 4 3 7 , 4 4 2 , 5 6 4
1 9 1 5 / 1 6 2 , 9 8 4 , 0 6 4 1 , 0 5 3 , 7 7 8 3 , 7 1 8 , 7 3 3 7 , 7 5 6 , 5 7 5
1 9 1 6 /1 7 2 , 7 4 2 , 7 5 8 9 6 7 , 0 8 6 3 , 5 1 9 , 6 5 1 7 , 2 2 9 , 4 9 5
1 9 1 7 /1 8 2 , 7 6 8 , 2 4 6 1 , 0 0 0 , 1 2 1 3 , 0 5 0 , 6 3 1 6 , 8 1 8 , 9 9 8
1 9 18 /19 3 , 0 4 3 , 3 4 7 1 , 0 2 4 , 9 5 0 3 , 2 8 5 , 1 0 6 7 , 3 5 3 , 4 0 3
1 9 1 9 /2 0 3 , 9 3 4 , 0 8 5 1 , 3 0 0 , 4 3 1 4 , 3 1 0 , 5 7 4 9 , 5 4 5 , 0 9 0
19 2 0 /2 1 5 „ 4 7 3 , 8 2 4 1 , 7 2 8 , 9 0 6 5 , 5 9 2 , 4 0 5 1 2 , 7 9 5 , 1 3 5
1 9 2 1 /2 2 5 , 2 0 3 , 4 4 0 1 , 8 4 1 , 7 0 4 5 , 9 9 9 , 5 8 6 1 3 , 0 4 4 , 7 3 0
1 9 2 2 /2 3 5 , 0 0 1 , 4 7 3 1 , 8 3 1 , 3 6 4 6 , 0 2 6 , 6 2 6 1 2 , 8 5 9 , 4 6 3
1 9 2 3 /2 4 5 , 4 4 8 , 0 5 1 2 , 0 0 1 , 9 2 2 3 , 9 7 9 , 4 9 0 1 4 , 3 8 9 , 9 3 2
1924 /25 5 , 3 4 7 , 0 2 0 2 , 0 5 7 , 6 7 8 7 , 3 9 9 , 5 7 3 1 4 , 8 0 4 , 2 7 1
1 9 2 5 / 2 6 5 , 9 7 7 , 3 5 0 2 , 2 1 2 , 7 2 4 8 , 5 1 2 , 5 3 6 1 6 , 7 0 2 , 6 1 0
1 9 2 6 /2 7 6 , 1 6 4 , 6 9 2 2 , 0 6 3 , 5 5 8 9 , 4 4 5 , 6 0 6 1 7 , 6 7 3 , 8 5 6
1 9 2 7 /2 8 6 , 1 0 6 , 3 0 1 2 , 1 9 0 , 4 6 9 9 , 7 2 4 , 2 2 8 1 8 , 0 2 0 , 9 9 8
1 9 2 8 /2 9 5 , 8 7 6 , 0 5 4 2 , 0 7 2 , 2 3 6 1 0 , 1 7 1 , 0 3 9 1 8 , 1 1 9 , 3 2 9
1 9 2 9 /3 0 5 , 2 6 3 , 2 8 0 1 , 7 6 8 , 1 6 0 9 , 6 1 0 , 8 4 7 1 6 , 6 4 2 , 2 8 7
1930/31 3 , 2 3 8 , 5 6 9 1 , 0 5 3 , 9 5 6 7 , 4 9 0 , 4 8 3 1 1 , 7 8 3 , 0 0 8
1 9 3 1 /3 2 2 , 6 6 3 , 5 6 7 9 2 1 , 2 3 9 6 , 1 3 1 , 3 1 1 9 , 7 1 6 , 1 1 7
1 9 3 2 /3 3 3 , 1 7 1 , 6 8 0 1 , 2 1 6 , 5 5 9 5 , 9 2 4 , 1 1 0 1 0 , 3 1 2 , 3 4 9
1 9 3 3 /3 4 3 , 8 6 2 , 0 2 7 1 , 4 4 9 , 6 6 8 6 , 0 6 2 , 1 2 9 1 1 , 3 7 3 , 8 2 4
1934/35 4 , 7 4 1 , 6 0 7 1 , 7 3 4 , 1 6 0 6 , 4 1 9 . 0 9 2 1 2 , 8 9 4 , 8 5 9
1 9 3 5 /3 6 5 , 8 7 8 , 2 1 3 2 , 1 1 0 , 0 4 4 7 , 0 4 7 , 8 2 9 1 5 , 0 3 6 , 0 8 6
1 9 3 6 /3 7 6 , 7 0 5 , 2 4 1 2 , 4 7 6 , 7 1 7 7 , 3 8 2 , 0 2 3 1 6 , 5 6 3 , 9 8 1
1 9 3 7 /3 8 8 , 6 8 9 , 9 8 0 2 , 3 0 2 , 5 0 5 8 , 2 4 0 , 9 8 6 1 9 , 2 3 3 , 4 7 1
19 38 /39 8 , 8 4 6 , 3 8 2 2 , 2 7 5 , 4 9 0 8 , 5 2 0 , 8 1 0 1 9 , 6 4 2 , 6 8 2
* I n c l u d i n g  m i s c e l l a n e o u s  e x p e n s e s .
** E x c l u d i n g  New S o u t h  W a le s  f o u n d r i e s .
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T a b l e  A-50
INDUSTRIAL ENGINEERING 
VALUE OF PRODUCTION * 
CONSTANT ( 1 9 3 8 / 3 9 )  PRICES 
(£ )
1 9 1 0 / 1 1 - 1 9 3 8 / 3 9
M a c h i n e r y
w o r k s h o p s
F o u n d r i e s
R a i l w a y  and 
t ramway  
w o r k s h o p s
T o t a  1
1 9 1 0 /1 1 2 , 0 0 2 , 5 6 5 9 0 1 , 7 2 3 2 , 4 7 5 , 1 4 7 5 , 3 7 9 , 4 3 5
1 9 1 1 /1 2 2 , 4 8 6 , 4 6 2 1 , 0 6 5 , 7 5 9 3 , 0 4 1 , 1 3 7 6 , 5 9 3 , 3 5 8
1 9 12 /13 2 , 7 3 9 , 3 0 9 1 , 1 3 8 , 4 6 4 3 , 4 5 9 , 6 6 3 7 , 3 3 7 , 4 3 6
1 9 1 3 / 1 4 2 , 8 2 3 , 2 0 8 1 , 1 6 6 , 1 5 4 3 , 7 0 3 , 9 0 0 7 , 6 9 3 , 2 6 2
1 9 1 4 /1 5 2 , 9 0 4 , 6 3 6 1 , 1 8 2 , 3 9 8 3 , 7 7 2 , 0 6 2 7 , 8 5 9 , 0 9 6
1 9 1 5 / 1 6 2 , 8 5 0 , 1 0 9 1 , 0 0 6 , 4 7 4 3 , 5 5 1 , 7 9 8 7 , 4 0 8 , 3 8 1
1 9 1 6 /1 7 1 , 7 2 2 , 8 3 8 6 0 7 , 4 6 6 2 , 2 1 0 , 8 3 6 4 , 5 4 1 , 1 4 0
1 9 1 7 /1 8 1 , 3 3 4 , 7 3 8 4 8 2 , 2 1 8 1 , 4 7 0 , 8 9 2 3 , 2 8 7 , 8 4 8
19 1 8 /1 9 1 , 5 5 5 , 9 0 4 5 2 4 , 0 0 3 1 , 6 7 9 , 5 0 2 3 , 7 5 9 , 4 0 9
1 9 1 9 /2 0 2 , 1 0 3 , 7 8 9 6 9 5 , 4 1 8 2 , 3 0 5 , 1 2 0 5 , 1 0 4 , 3 2 7
1 9 2 0 /2 1 2 , 6 7 4 , 0 7 1 8 4 4 , 6 0 5 2 , 7 3 2 , 0 0 0 6 , 2 5 0 , 6 7 6
1 9 2 1 /2 2 2 , 6 6 0 , 2 4 5 9 4 1 , 5 6 6 3 , 0 6 7 , 2 7 3 6 , 6 6 9 , 0 8 4
1 9 2 2 /2 3 2 , 8 6 6 , 1 7 4 1 , 0 4 9 , 4 9 2 3 , 4 5 3 , 6 5 4 7 , 3 6 9 , 3 2 0
1 9 2 3 /2 4 3 , 1 5 8 , 2 9 0 1 , 1 6 0 , 5 3 4 4 , 0 2 3 , 1 6 5 8 , 3 4 1 , 9 8 9
1 924 /25 3 , 2 5 0 , 4 6 8 1 , 2 5 0 , 8 6 8 4 , 4 9 8 , 2 2 1 8 , 9 9 9 , 5 5 7
1 9 2 5 /2 6 4 , 0 0 3 , 5 8 3 1 , 4 8 2 , 0 6 6 5 , 7 0 1 , 6 3 2 1 1 , 1 8 7 , 2 8 1
1 9 2 6 /2 7 4 , 3 5 0 , 5 2 4 1 , 4 5 6 , 2 8 7 6 , 6 6 5 , 9 1 8 1 2 , 4 7 2 , 7 2 9
1 9 2 7 /2 8 4 , 3 2 4 , 5 7 6 1 , 5 5 1 , 3 2 4 6 , 8 8 6 , 8 4 7 1 2 , 7 6 2 , 7 4 7
1 9 2 8 /2 9 4 , 1 6 1 , 5 1 1 1 , 4 6 7 , 5 8 9 7 , 2 0 3 , 2 8 5 1 2 , 8 3 2 , 3 8 5
1 9 2 9 /3 0 3 , 7 6 2 , 1 7 3 1 , 2 6 3 , 8 7 4 6 , 8 6 9 , 7 9 8 1 1 , 8 9 5 , 8 4 5
19 3 0 /3 1 2 , 3 6 5 , 6 4 6 7 6 9 , 8 7 3 5 , 4 7 1 , 5 0 0 8 , 6 0 7 , 0 1 9
1 9 3 1 /3 2 2 , 1 3 9 , 4 1 1 7 3 9 , 9 5 1 4 , 9 2 4 , 7 4 8 7 , 8 0 4 , 1 1 0
1 9 3 2 /3 3 2 , 8 4 9 , 6 6 8 1 , 0 9 3 , 0 4 5 5 , 3 2 2 , 6 5 0 9 , 2 6 5 , 3 6 3
1 9 3 3 / 3 4 3 , 6 8 1 , 6 2 7 1 , 3 8 1 , 9 5 2 5 , 7 7 8 , 9 6 0 1 0 , 8 4 2 , 5 3 9
1 9 3 4 /3 5 4 , 8 2 3 , 6 0 8 1 , 7 6 4 , 1 5 1 6 , 5 3 0 , 1 0 4 1 3 , 1 1 7 , 8 6 3
1 9 3 5 /3 6 6 , 1 9 4 , 1 1 3 2 , 2 2 3 , 4 3 9 7 , 4 2 6 , 5 8 5 1 5 , 8 4 4 , 1 3 7
1 9 3 6 /3 7 7 , 1 2 5 , 6 5 5 2 , 6 3 2 , 0 0 5 7 , 8 4 4 , 8 7 0 1 7 , 6 0 2 , 5 3 0
1 9 3 7 /3 8 8 , 9 4 9 , 5 1 6 2 , 3 7 1 , 2 7 2 8 , 4 8 7 , 1 1 2 1 9 , 8 0 7 , 9 0 0
1 9 38 /39 8 , 8 4 6 , 3 8 2 2 , 2 7 5 , 4 9 0 8 , 5 2 0 , 8 1 0 1 9 , 6 4 2 , 6 8 2
* I n c l u d i n g  m i s c 0 e x p e n s e s
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T a b l e  A-52
VALUE OF PRODUCTION 
FOUNDRIES 
(£)
1 9 0 8 / 0 9 - 1 9 3 8 / 3 9
V i c t o r i a Q u e e n s l a n d S o u t hA u s t r a l i a
W e s t e r n
A u s t r a l i a
T as m an ia T o t a l
1 9 0 8 / 0 9 N . A . 1 0 6 , 2 2 4 N.A. N.A. N.A . N.A.
1 9 0 9 / 1 0 4 3 4 , 4 6 0 ' 1 1 8 ,3 4 9 N.A. N.A. N.A. N.A.
1 9 1 0 / 1 1 5 1 7 , 2 7 3 1 4 4 , 4 4 6 9 4 , 5 1 1 8 3 , 7 1 8 2 5 , 6 7 3 8 6 5 , 6 2 1
1 9 1 1 /1 2 6 0 4 , 1 7 6 1 7 4 , 0 2 1 1 0 3 ,3 9 3 8 3 , 7 1 8 2 7 , 9 8 0 9 9 3 , 2 8 7
1 9 1 2 / 1 3 6 6 5 , 3 6 5 1 7 8 , 6 2 2 1 1 3 ,7 7 9 8 6 , 5 8 6 3 3 , 7 7 6 1 , 0 7 8 , 1 2 5
1 9 1 3 / 1 4 6 8 7 , 9 6 2 1 7 6 ,0 6 5 1 2 2 , 9 4 6 8 6 , 4 1 3 3 7 , § 5 9 1 , 1 1 1 , 3 4 5
1 9 1 4 /1 5 6 8 2 , 5 7 4 1 8 8 , 2 2 9 1 2 4 , 5 7 4 8 5 , 3 3 6 3 8 , 7 2 0 • 1 , 1 1 9 , 7 3 1
1 9 1 5 / 1 6 6 4 5 , 6 9 0 1 6 8 ,7 5 9 1 2 2 ,9 6 9 8 0 , 0 8 3 3 5 , 2 7 7 1 , 0 5 3 , 7 7 8
1 9 1 6 / 1 7 6 0 8 . 5 4 5 1 2 2 , 8 7 7 1 2 7 , 5 7 5 7 7 , 9 6 9 3 0 , 1 2 1 9 6 7 , 0 8 6
1 9 1 7 / 1 8 6 3 6 , 6 2 2 1 0 2 , 5 6 6 1 4 8 ,0 4 7 8 1 , 2 2 3 3 1 , 6 6 4 1 , 0 0 0 , 1 2 1
1 9 1 8 /1 9 6 5 0 , 8 8 8 1 1 0 , 6 3 2 1 4 6 , 0 3 8 8 1 , 6 0 5 3 5 , 7 8 7 1 , 0 2 4 , 9 5 0
1 9 1 9 / 2 0 8 3 8 , 2 1 0 1 4 6 , 4 5 5 1 7 7 , 5 7 7 9 3 , 8 9 1 4 4 , 2 9 9 1 , 3 0 0 , 4 3 1
1 9 2 0 / 2 1 1 , 1 7 1 , 5 4 3 1 7 2 , 7 8 4 2 2 2 , 0 2 3 1 1 2 ,9 7 5 4 9 , 5 8 2 1 , 7 2 8 , 9 0 6
1 9 2 1 / 2 2 1 , 2 0 6 , 4 4 4 1 3 5 , 7 3 9 2 4 5 , 6 0 8 1 1 5 , 0 8 3 3 8 , 8 3 0 1 , 8 4 1 , 7 0 4
1 9 2 2 / 2 3 1 , 1 9 8 , 0 0 4 2 0 4 , 4 6 2 2 7 4 , 1 2 8 1 1 8 , 9 6 6 3 5 , 8 0 5 1 , 8 3 1 , 3 6 4
1 9 2 3 / 2 4 1 , 3 0 3 , 6 7 4 2 0 0 , 5 0 3 3 0 5 , 6 3 1 1 5 0 ,2 6 1 4 1 , 8 5 3 2 , 0 0 1 , 9 2 2
1 9 2 4 / 2 5 1 , 3 4 4 , 9 7 1 1 8 8 , 5 6 5 3 1 2 , 2 2 9 1 7 2 , 7 9 8 3 9 , 1 1 5 2 , 0 5 7 , 6 7 8
1 9 2 5 / 2 6 1 , 4 7 4 , 1 7 1 1 8 9 , 3 9 2 3 4 6 , 8 3 1 1 5 7 ,9 6 3 4 4 , 3 6 7 2 , 2 1 2 , 7 2 4
1 9 2 6 / 2 7 1 , 3 8 0 , 3 2 8 1 9 5 , 0 7 9 3 3 3 , 2 0 1 1 1 2 , 9 3 7 4 2 , 0 1 3 2 , 0 6 3 , 5 5 8
1 9 2 7 / 2 8 1 , 4 8 9 , 8 0 0 2 1 5 , 7 2 8 3 3 4 , 3 6 5 1 1 9 , 4 2 4 3 1 , 1 5 2 2 , 1 9 0 , 4 6 9
1 9 2 8 /2 9 1 , 4 7 1 , 9 2 6 1 5 7 , 7 6 4 2 7 7 , 7 9 2 1 3 6 , 6 6 0 2 8 , 0 9 4 2 , 0 7 2 , 2 3 6
1 9 2 9 / 3 0 1 , 2 5 8 , 6 9 6 1 5 4 , 6 9 5 2 1 5 , 3 1 3 1 1 0 , 9 1 4 2 8 , 5 4 2 1 , 7 6 8 , 1 6 0
1 9 3 0 / 3 1 7 2 6 , 9 6 3 9 5 , 8 4 2 1 2 4 ,9 2 5 8 7 , 3 9 9 1 8 , 8 2 7 1 , 0 5 3 , 9 5 6
1 9 3 1 / 3 2 6 5 4 , 6 1 9 6 3 , 1 7 0 1 1 0 ,7 7 2 7 8 , 9 6 5 1 3 ,7 1 3 9 2 1 , 2 3 9
1 9 3 2 / 3 3 8 4 4 , 5 0 8 1 1 9 , 6 9 5 1 3 9 , 8 0 3 9 6 , 0 2 2 1 6 ,5 3 1 1 , 2 1 6 , 5 5 9
1 9 3 3 / 3 4 1 , 0 0 6 , 8 9 8 1 4 3 , 7 3 9 1 5 2 , 7 3 6 1 2 5 ,1 3 9 2 1 , 1 5 6 1 , 4 4 9 , 6 6 8
1 9 3 4 / 3 5 1 , 2 5 3 , 4 9 7 1 3 9 , 0 3 8 1 7 0 , 6 5 9 1 4 8 , 4 3 6 2 2 , 5 3 0 1 , 7 3 4 , 1 6 0
1 9 3 5 / 3 6 1 , 4 6 8 , 8 8 9 1 1 3 , 8 5 7 2 7 7 , 4 6 5 2 2 2 , 1 6 3 2 7 , 6 7 0 2 , 1 1 0 , 0 4 4
1 9 3 6 / 3 7 1 , 7 2 7 , 9 0 3 1 2 6 , 5 3 6 3 0 3 , 6 6 6 2 8 5 , 5 2 4 3 3 , 0 8 8 2 , 4 7 6 , 7 1 7
1 9 3 7 / 3 8 1 , 4 4 5 , 0 3 3 1 4 8 , 7 7 2 3 6 3 , 4 2 0 3 0 7 , 3 2 1 3 7 , 9 5 9 2 , 3 0 2 , 5 0 5
1 9 3 8 /3 9 1 , 4 4 2 , 7 0 4 1 5 0 , 1 5 9 3 8 6 , 7 1 4 2 5 8 , 2 6 0 3 7 , 6 5 3 2 , 2 7 5 , 4 9 0
N o t e .  F i g u r e s  f o r  New S o u t h  Wale s  n o t  a v a i l a b l e .
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T a b l e  A-54
INDUSTRIAL ENGINEERING 
INVESTMENT: PLANT AND MACHINERY (£ )  
( 1 9 3 8 / 3 9  PRICES) 
1 8 6 9 / 7 0 - 1 9 0 7 / 0 8
M a c h i n e r y
w o r k s h o p s
F o u n d r i e s
R a i l w a y  and 
t ramway  
w o r k s h o p s
T o t a l
1 8 6 9 / 7 0 - 8 3 , 7 7 5 6 0 , 1 1 3 2 3 , 8 2 3 161
1 8 7 0 / 7 1 3 2 3 , 7 4 6 2 ,4 9 5 4 2 , 2 9 9 3 6 8 , 5 4 0
1 8 7 1 / 7 2 1 8 5 ,6 9 9 8 0 , 0 4 4 2 1 , 6 9 9 2 8 7 , 4 4 2
1 8 7 2 /7 3 - 6 7 , 6 3 9 5 7 , 7 0 7 1 2 ,9 7 3 3 , 0 4 1
1 8 7 3 / 7 4 2 3 9 , 1 9 2 - 2 , 8 7 0 2 3 , 8 9 4 2 6 0 , 2 1 6
1 8 7 4 /7 5 8 7 , 7 3 3 2 7 , 2 6 2 5 0 , 2 1 3 1 6 5 ,2 0 8
1 8 7 5 /7 6 - 3 4 5 , 7 8 7 6 1 , 9 4 4 2 8 , 3 2 2 - 2 5 5 , 5 2 1
1 8 7 6 /7 7 - 3 1 9 , 4 9 8 5 8 , 0 5 6 3 8 , 4 2 9 - 2 2 3 , 0 1 3
1 8 7 7 / 7 8 1 2 3 ,6 5 7 6 4 , 0 9 1 6 7 , 7 0 0 2 5 5 , 4 4 8
1 8 7 8 /7 9 3 3 8 , 4 3 7 - 2 1 , 8 3 4 6 2 , 1 9 1 3 7 8 , 7 9 4
1 8 7 9 / 8 0 3 5 , 8 9 3 2 7 8 , 6 4 7 1 0 5 ,1 7 1 4 1 9 , 7 1 1
1 8 8 0 /8 1 2 1 1 , 6 0 9 1 6 0 , 3 7 4 9 8 , 2 8 0 4 7 0 , 2 6 3
1 8 8 1 / 8 2 4 6 1 , 0 8 1 - 2 0 5 , 7 1 0 8 1 , 2 1 6 3 3 6 , 5 8 7
1 8 8 2 /8 3 1 7 8 ,9 7 9 8 2 , 4 5 4 1 1 2 , 1 9 3 3 7 3 , 6 2 6
1 8 8 3 /8 4 2 0 4 ,5 9 5 1 7 1 , 8 4 0 1 3 5 ,4 3 1 5 1 1 , 8 6 6
1 8 8 4 / 8 5 4 3 3 , 7 0 6 2 0 8 , 7 2 9 1 8 9 , 5 2 9 8 3 1 , 9 6 4
1 8 8 5 / 8 6 - 6 , 6 2 7 2 2 9 , 1 6 0 2 2 4 , 0 9 0 4 4 6 , 6 2 3
1 8 8 6 /8 7 3 3 3 , 6 1 7 2 5 0 , 4 8 1 1 5 1 ,0 4 1 7 3 5 , 1 3 9
1 8 8 7 /8 8 1 2 6 ,0 0 8 1 3 4 , 0 4 0 1 1 2 ,6 4 3 3 7 2 , 6 9 1
1 8 8 8 /8 9 4 3 , 9 6 3 1 9 2 ,6 5 1 - 1 1 5 , 2 9 8 1 2 1 , 3 1 6
1 8 8 9 /9 0 2 5 2 ,6 3 3 3 7 3 , 9 1 1 1 0 1 , 8 2 4 7 2 8 , 3 6 8
1 8 9 0 /9 1 1 4 3 ,0 9 1 1 6 3 ,6 8 5 1 7 1 ,6 4 8 4 7 8 , 4 2 4
1 8 9 1 / 9 2 - 5 , 5 7 1 1 1 8 ,5 9 1 - 5 1 , 3 9 6 6 1 , 6 2 4
1 8 9 2 /9 3 - 1 7 6 , 9 6 5 - 3 8 , 0 6 0 7 2 , 9 4 0 - 1 4 2 , 0 8 5
1 8 9 3 / 9 4 - 2 3 8 , 8 9 3 - 1 0 1 , 3 4 3 8 6 , 4 0 6 - 2 5 3 , 8 3 0
1 8 9 4 /9 5 3 0 7 , 2 7 8 8 5 , 5 4 9 1 3 , 7 9 7 4 0 6 , 6 2 4
1 8 9 5 /9 6 8 7 , 4 6 1 - 1 9 5 , 4 7 3 - 1 5 2 , 5 2 3 - 2 6 0 , 5 3 5
18 9 6 /9 7 - 5 2 , 2 1 3 - 1 4 9 , 3 6 6 - 1 1 6 , 2 7 2 - 3 1 7 , 8 5 1
1 8 9 7 /9 8 1 5 , 2 6 9 7 5 ,3 1 3 4 9 , 0 1 1 1 3 9 ,5 9 3
1 8 9 8 /9 9 - 5 3 , 1 0 2 4 7 , 8 9 5 9 7 , 3 0 8 9 2 , 1 0 1
1 8 9 9 /1 9 0 0 1 7 4 , 4 7 4 8 4 , 9 8 0 7 6 , 0 6 4 3 3 5 , 5 1 8
1 9 0 0 /0 1 2 1 0 , 0 0 0 9 6 , 0 3 9 5 0 2 , 6 2 9 8 0 8 , 6 6 8
1 9 0 1 / 0 2 2 9 3 , 7 9 8 1 5 5 , 0 3 3 1 9 8 , 6 7 6 6 4 7 , 5 0 7
1 9 0 2 /0 3 3 0 7 ,2 3 7 1 5 8 , 9 2 1 - 1 8 1 , 7 5 4 2 8 4 , 4 0 4
1 9 0 3 /0 4 2 0 8 ,3 2 1 1 0 3 ,0 9 1 3 2 1 , 4 9 1 6 3 2 , 9 0 3
1 9 0 4 /0 5 5 , 3 7 0 4 5 , 4 1 7 1 7 8 , 8 9 2 2 2 9 , 6 7 9
1 9 0 5 /0 6 - 8 5 , 4 7 9 1 9 , 5 9 6 1 1 5 ,7 9 7 4 9 , 9 1 4
1 9 0 6 /0 7 7 3 , 8 1 9 7 4 , 5 9 3 3 8 0 , 1 2 0 5 2 8 , 5 3 2
1 9 0 7 /0 8 2 4 0 , 5 8 0 1 0 7 , 5 9 3 4 9 8 , 8 0 6 8 4 6 , 9 7 9
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T a b l e  A-55 
ENGINEERING
BUILDINGS AND STRUCTURES 
CONSTANT ( 1 9 3 8 / 3 9 )  PRICES 
1 8 6 9 / 7 0 - 1 9 0 8 / 0 9
M a c h i n e r y
w o r k s h o p s F o u n d r i e s
R a i l w a y  and 
t ramway 
w o r k s h o p s
T o t a l
1 8 6 9 / 7 0 - 2 4 4 , 7 1 5 1 5 ,9 7 1 5 5 , 7 8 7 - 1 7 2 , 9 5 7
1 8 7 0 / 7 1 - 6 , 1 3 5 6 ,4 0 1 5 4 , 6 8 9 5 4 , 9 5 5
1 8 7 1 / 7 2 2 5 , 4 9 7 3 8 , 9 6 5 2 0 , 5 9 9 8 5 , 0 6 1
1 8 7 2 / 7 3 2 6 1 , 8 9 6 3 2 , 4 1 0 1 4 ,0 8 1 3 0 8 , 3 8 7
1 8 7 3 / 7 4 3 1 8 , 3 0 9 - 4 , 1 7 9 2 1 , 1 4 5 3 3 5 , 2 7 5
1 8 7 4 /7 5 1 0 3 , 7 9 2 1 1 ,5 0 9 4 7 , 1 1 8 1 6 2 ,4 1 9
1 8 7 5 / 7 6 - 2 7 9 , 8 0 7 2 2 , 5 0 7 2 6 , 1 4 0 - 2 3 1 , 1 6 0
1 8 7 6 / 7 7 - 2 8 9 , 4 4 5 4 7 , 1 6 4 3 3 , 5 7 6 - 2 0 8 , 7 0 5
1 8 7 7 /7 8 5 0 2 , 2 4 4 3 8 , 0 7 7 8 6 , 8 2 4 6 2 7 ,1 4 5
1 8 7 8 / 7 9 3 4 3 , 1 8 5 - 5 1 , 0 3 3 9 9 , 0 6 6 3 9 1 , 2 1 8
1 8 7 9 / 8 0 - 1 5 9 , 7 5 2 7 ,0 0 5 8 8 , 4 0 8 - 6 4 , 3 3 9
1 8 8 0 /8 1 6 5 , 3 8 4 3 9 , 9 5 0 5 6 , 8 4 0 1 6 2 , 1 7 4
1 8 8 1 / 8 2 4 3 , 2 7 4 - 2 6 , 8 1 2 3 4 , 6 7 6 2 1 3 , 3 1 2
1 8 8 2 /8 3 - 3 1 , 2 3 0 - 1 1 , 5 5 1 1 3 6 ,7 5 1 9 3 , 9 7 0
1 8 8 3 / 8 4 5 2 , 8 7 1 2 5 , 6 0 0 1 7 3 , 7 7 0 2 5 2 ,2 4 1
1 8 8 4 / 8 5 - 4 0 , 9 7 0 - 1 , 2 0 0 1 7 9 ,3 4 2 1 3 7 , 1 7 2
1 8 8 5 / 8 6 - 1 2 2 , 1 0 0 - 2 6 , 4 4 4 2 4 0 ,9 9 5 9 2 , 4 5 1
1 8 8 6 /8 7 1 5 2 , 3 3 2 5 3 , 7 9 8 1 2 7 ,7 6 5 3 3 3 , 8 9 5
1 8 8 7 / 8 8 2 7 0 , 6 5 6 9 1 , 0 1 9 4 4 , 2 8 5 4 0 5 , 9 6 0
1 8 8 8 / 8 9 4 6 2 , 3 0 8 1 5 3 , 3 8 8 1 7 1 ,2 1 5 7 8 6 ,9 1 1
1 8 8 9 / 9 0 2 4 2 , 9 1 6 8 9 , 5 1 2 9 5 , 0 9 1 4 2 7 , 5 1 9
1 8 9 0 /9 1 - 1 3 9 , 8 8 0 - 2 4 , 8 6 0 6 2 ,4 8 3 - 1 0 2 , 2 5 7
1 8 9 1 / 9 2 - 4 4 6 , 8 3 1 - 1 1 9 , 0 2 0 1 8 4 ,5 9 5 - 3 8 1 , 2 5 6
1 8 9 2 / 9 3 - 7 , 2 8 4 2 4 ,6 1 1 2 6 6 , 3 4 8 2 8 3 , 6 7 5
1 8 9 3 / 9 4 4 2 4 , 7 9 6 1 6 7 ,0 5 3 2 5 7 , 0 1 6 8 4 8 , 8 6 5
1 8 9 4 /9 5 - 8 0 , 6 5 0 8 , 1 1 8 8 7 , 2 9 9 1 4 ,7 6 7
1 8 9 5 / 9 6 - 6 0 0 , 0 2 2 - 1 7 1 , 5 3 1 1 3 6 ,5 7 5 6 3 4 ,9 7 8
1 8 9 6 / 9 7 - 6 3 8 , 1 6 1 - 1 9 2 , 5 4 4 3 3 9 , 9 0 5 - 4 9 0 , 8 0 0
1 8 9 7 / 9 8 - 6 , 6 4 4 1 1 , 1 1 6 1 8 6 ,4 6 6 1 9 0 ,9 8 8
1 8 9 8 / 9 9 1 8 , 1 1 3 1 9 ,0 0 3 9 , 1 2 9 4 6 , 2 4 5
1 8 9 9 / 1 9 0 0 6 , 3 2 8 1 3 ,7 4 1 - 2 5 , 6 2 3 - 5 , 5 5 4
1 9 0 0 /0 1 3 1 , 9 5 5 2 2 , 2 9 0 1 0 8 ,2 9 0 1 6 2 ,5 3 5
1 9 0 1 / 0 2 6 3 , 1 0 0 3 4 , 6 4 0 - 8 9 , 2 3 5 8 , 5 0 5
1 9 0 2 /0 3 5 6 , 6 6 9 3 8 , 6 2 9 - 2 5 , 5 3 0 6 9 , 7 6 8
1 9 0 3 /0 4 4 5 , 4 1 5 3 2 , 0 7 8 2 1 2 ,8 5 7 2 9 0 , 3 5 0
1 9 0 4 /0 5 - 2 9 , 7 7 5 4 , 1 4 7 - 2 4 , 6 9 1 - 5 0 , 3 1 9
1 9 0 5 / 0 6 - 1 0 , 1 8 4 1 0 , 2 4 2 2 0 , 2 8 5 2 0 , 3 4 3
1 9 0 6 /0 7 6 4 , 8 9 8 4 0 , 1 8 0 1 9 ,6 3 4 1 2 4 ,7 1 2
1 9 0 7 / 0 8 9 5 , 0 1 5 5 2 , 6 4 9 3 1 , 3 6 8 1 7 9 , 0 3 2
1 9 0 8 / 0 9 2 6 3 , 0 7 5 1 2 6 , 1 8 7 2 8 1 , 2 9 0 6 7 0 , 5 5 2
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T a b l e  A-56
INDUSTRIAL ENGINEERING 
TOTAL INVESTMENT 
PLANT AND MACHINERY 
( £ )
186 9 -1 9 0 8
C a l e n d a r  y e a r s  __________ __________F i n a n c i a l  y e a r s
Machinery-
w o r k s h o p s F o u n d r i e s
R a i l w a y  and 
t ramway 
w o r k s h o p s
M a c h i n e r y
w o r k s h o p s F o u n d r i e s
R a i l w a y  and 
t ramway 
w o r k s h o p s
1869
1870
2 7 , 7 0 7
- 7 9 , 8 1 5
4 4 , 2 7 0
- 6 , 8 8 0
- 1 , 3 0 2
1 6 , 1 1 9 - 2 6 , 0 5 4 1 8 ,6 9 5 7 ,4 0 9
1871 2 8 1 , 1 8 4 8 , 4 3 1 1 0 , 1 9 0 1 0 0 ,6 8 5 776 1 3 ,1 5 5
1872 - 1 3 6 , 7 1 1 5 3 , 8 4 3 6 , 6 9 2 7 2 , 2 3 7 3 1 , 1 3 7 8 , 4 4 1
1873 6 5 , 5 5 6 6 , 8 6 4 6 ,9 5 5 - 3 5 , 5 7 8 3 0 , 3 5 4 6 , 8 2 4
1874 1 8 7 , 9 8 7 - 9 , 9 0 5 1 8 ,3 7 3 1 2 6 , 7 7 2 - 1 , 5 2 1 1 2 , 6 6 4
1873 1 1 2 , 3 6 2 3 3 , 4 0 4 2 4 , 9 1 0 3 7 , 8 1 3 1 1 , 7 5 0 2 1 , 6 4 2
1876 - 1 3 4 , 5 2 9 1 0 ,8 2 3 - 4 , 6 8 9 - 1 2 3 , 4 4 6 2 2 , 1 1 4 1 0 ,1 1 1
1877 - 6 9 , 3 1 0 2 6 , 2 1 7 2 9 , 2 0 6 - 1 0 1 , 9 2 0 1 8 ,5 2 0 1 2 , 2 5 9
1878 1 4 2 ,7 6 1 1 1 , 8 5 2 1 1 ,0 0 7 3 6 , 7 2 6 1 9 ,0 3 5 2 0 , 1 0 7
1879 4 4 , 7 3 2 - 2 3 , 9 4 7 2 3 , 4 4 7 9 3 , 7 4 7 - 6 , 0 4 8 1 7 ,2 2 7
1880 - 2 4 , 5 6 0 1 8 0 ,5 4 7 3 5 , 6 5 9 1 0 , 0 8 6 7 8 , 3 0 0 2 9 , 5 5 3
1881 1 4 6 , 8 6 9 - 8 7 , 8 5 2 2 1 , 1 4 7 6 1 , 1 5 5 4 6 , 3 4 8 2 8 ,4 0 3
1882 1 1 4 , 1 0 2 - 2 8 , 5 7 9 2 4 , 8 2 0 1 3 0 , 4 8 6 - 5 8 , 2 1 6 2 2 , 9 8 4
1883 - 1 3 , 8 7 5 7 4 , 7 5 3 3 8 , 0 0 7 5 0 , 1 1 4 2 3 ,0 8 7 3 1 , 4 1 4
1884 1 2 3 ,9 4 7 1 7 ,6 9 7 3 4 , 8 5 4 5 5 , 0 3 6 4 6 , 2 2 5 3 6 , 4 3 1
1885 9 7 , 2 4 3 8 8 , 7 5 4 6 1 , 8 0 6 1 1 0 ,5 9 5 5 3 , 2 2 6 4 8 , 3 3 0
1886 - 1 0 0 , 4 7 7 2 3 , 0 7 5 4 7 , 5 4 9 - 1 , 6 1 7 5 5 , 9 1 5 5 4 , 6 7 8
1887 2 6 2 , 6 1 5 9 8 , 6 5 9 2 5 , 8 5 6 8 1 , 0 6 9 6 0 , 8 6 7 3 6 , 7 0 3
1888 - 1 9 9 , 1 0 7 - 3 1 , 1 0 4 3 0 , 9 1 6 3 1 , 7 5 4 3 3 , 7 7 8 2 8 , 3 8 6
1889 2 2 3 , 0 2 2 1 3 5 , 9 0 6 - 9 3 , 6 3 8 1 1 ,9 5 8 5 2 , 4 0 1 - 3 1 , 3 6 1
1890 - 6 4 , 8 7 5 9 8 , 1 6 2 1 5 7 , 3 7 9 7 9 , 0 7 4 1 1 7 ,0 3 4 3 1 , 8 7 1
1891 - 2 9 , 5 6 4 9 , 8 6 9 - 4 4 , 0 9 2 4 7 , 2 2 0 5 4 , 0 1 6 5 6 , 6 4 4
1892 2 6 , 1 3 2 6 3 , 1 8 3 1 2 , 4 3 2 - 1 , 7 1 6 3 6 , 5 2 6 - 1 5 , 8 3 0
1893 - 1 2 6 , 2 9 4 - 8 4 , 7 2 4 2 8 , 8 5 2 - 5 0 , 0 8 1 - 1 0 , 7 7 1 2 0 , 6 4 2
1894 - 1 , 5 5 9 2 9 , 7 9 6 1 7 , 9 7 9 - 6 3 , 9 2 7 - 2 7 , 4 6 4 2 3 , 4 1 6
1895 1 6 5 ,0 3 1 1 5 ,7 1 6 - 1 0 , 6 4 0 8 1 , 7 3 6 2 2 , 7 5 6 3 , 6 7 0
1896 - 1 2 0 , 2 5 2 - 1 1 5 , 7 9 8 - 6 7 , 4 5 1 2 2 , 3 9 0 - 5 0 , 0 4 1 - 3 9 , 0 4 6
1897 9 3 , 7 2 9 3 9 , 9 2 0 8 , 3 8 5 - 1 3 , 2 6 2 - 3 7 , 9 3 9 - 2 9 , 5 3 3
1898 - 8 5 , 5 4 6 447 1 7 , 8 8 5 4 , 0 9 2 2 0 , 1 8 4 1 3 ,1 3 5
1899 5 3 , 1 5 5 2 8 , 7 6 8 4 1 , 4 7 2 - 1 6 , 1 9 6 1 4 ,6 0 8 2 9 , 6 7 9
1900 8 3 , 6 3 2 3 7 , 8 5 6 1 8 , 1 6 2 6 8 , 3 9 4 3 3 , 3 1 2 2 9 ,8 1 7
1901 9 0 , 6 6 8 4 1 , 8 5 6 3 9 9 , 0 1 9 8 7 , 1 5 0 3 9 , 8 5 6 2 0 8 , 5 9 1
1902 1 2 1 ,4 3 3 7 0 , 0 7 8 - 2 5 5 , 5 7 5 1 0 6 ,0 6 1 5 5 , 9 6 7 7 1 , 7 2 2
1903 8 8 , 7 1 7 3 8 , 6 2 3 1 3 1 ,2 5 5 1 0 5 ,0 7 5 5 4 , 3 5 1 - 6 2 , 1 6 0
1904 4 8 , 7 7 5 2 9 , 4 1 6 8 0 , 9 2 8 6 8 , 7 4 6 3 4 , 0 2 0 1 0 6 , 0 9 2
1905 - 4 5 , 2 9 6 14 3 4 , 9 9 3 1 ,7 4 0 1 4 ,7 1 5 5 7 , 9 6 1
1906 - 1 2 , 8 2 9 1 3 ,5 5 5 4 3 , 7 4 9 - 2 9 , 0 6 3 6 , 7 8 5 3 9 , 3 7 1
1907 6 8 , 3 4 0 4 2 , 5 3 8 2 4 2 , 1 0 0 2 7 , 7 5 6 2 8 , 0 4 7 1 4 2 ,9 2 5
1908 1 1 2 ,5 7 5 3 8 , 3 7 2 1 3 3 , 0 0 1 9 0 , 4 5 8 4 0 , 4 5 5 1 8 7 ,5 5 1
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T a b l e  A-57
INDUSTRIAL ENGINEERING 
TOTAL INVESTMENT (CURRENT PRICES)(£) 
BUILDINGS AND STRUCTURES 
1 8 6 9 -1 908
C a l e n d a r  y e a r s ________________  __________F i n a n c i a l  y e a r s  *
M a c h i n e r y
w o r k s h o p s F o u n d r i e s
R a i l w a y  and 
t ramway 
w o r k s h o p s
M a c h i n e r y
w o r k s h o p s F o u n d r i e s
R a i l w a y  and 
t ramway 
w o r k s h o p s
1869 - 1 9 2 , 9 1 5 8 , 8 1 1 5 , 2 8 3 - 1 0 1 , 3 1 2 6 , 6 1 2 2 3 , 0 9 6
1870 - 9 , 7 0 8 4 , 4 1 3 4 0 , 9 0 9 - 2 , 6 4 4 2 , 7 5 9 2 3 , 5 7 1
1871 4 , 4 2 0 1 ,1 0 5 6 ,2 3 3 1 0 ,9 8 9 1 6 ,7 9 4 8 , 8 7 8
1872 1 7 ,5 5 9 3 2 , 4 8 3 1 1 , 5 2 2 1 2 6 ,4 9 6 1 5 , 6 5 4 6 ,8 0 1
1873 2 3 5 ,4 3 3 - 1 , 1 7 6 2 ,0 8 0 1 5 8 ,5 1 8 - 2 , 0 8 1 1 0 , 5 3 0
1874 8 1 , 6 0 2 - 2 , 9 8 5 1 8 ,9 8 0 4 6 , 4 9 9 5 , 1 5 6 2 1 , 1 0 9
1875 1 1 ,3 9 5 1 3 ,2 9 7 2 3 ,2 3 7 - 1 2 0 , 3 1 7 9 , 6 7 8 1 1 , 2 4 0
1876 - 2 5 2 , 0 2 8 6 , 0 5 9 -7 57 - 1 2 3 , 9 5 3 2 0 , 1 3 9 1 4 ,3 3 7
1877 4 , 1 2 3 3 4 , 2 1 8 2 9 , 4 3 1 2 1 6 ,4 6 7 1 6 ,4 1 1 3 7 , 4 2 1
1878 4 2 8 , 8 1 1 - 1 , 3 9 6 4 5 , 4 1 1 1 4 4 , 8 2 4 - 2 1 , 5 3 6 4 1 , 8 0 6
1879 - 1 3 9 , 1 6 4 - 4 1 , 6 7 5 3 8 , 2 0 0 - 6 7 , 7 3 5 2 ,9 7 0 3 7 , 4 8 5
1880 3 , 6 9 4 4 7 , 6 1 4 3 6 , 7 6 9 2 8 , 5 7 3 1 7 , 4 5 8 2 4 , 8 3 9
1881 5 3 , 4 5 2 - 1 2 , 6 9 8 1 2 ,9 0 8 1 9 ,1 2 7 - 1 1 , 8 5 1 1 5 ,3 2 7
1882 - 1 5 , 1 9 9 - 1 1 , 0 0 4 1 7 ,7 4 6 - 1 3 , 5 5 4 - 5 , 0 1 3 5 9 , 3 5 0
1883 - 1 1 , 9 0 9 979 1 0 0 , 9 5 4 2 2 , 5 7 6 1 0 , 9 3 1 7 4 , 2 0 0
1884 5 7 , 0 6 0 2 0 , 8 8 3 4 7 , 4 4 5 - 1 7 , 8 2 2 -5 2 2 7 8 ,0 1 4
1885 - 9 2 , 7 0 4 - 2 1 , 9 2 6 1 0 8 ,5 8 3 - 5 3 , 6 0 2 - 1 1 , 6 0 9 1 0 5 ,7 9 7
1886 - 1 4 , 4 9 9 - 1 , 2 9 1 1 0 3 ,0 1 1 6 4 ,7 4 1 2 2 , 8 6 4 5 4 , 3 0 0
1887 1 4 3 ,9 8 1 4 7 , 0 1 8 5 , 5 8 9 1 1 4 ,7 5 8 3 8 , 5 9 2 1 8 ,7 7 7
1888 8 5 , 5 3 4 3 0 , 1 6 6 3 1 , 9 6 5 2 0 2 ,9 4 1 6 7 , 1 8 4 7 4 , 9 9 2
1889 3 2 0 , 3 4 8 1 0 4 ,2 0 1 1 1 8 , 0 1 9 1 0 9 ,5 5 5 4 0 , 3 7 0 4 2 , 8 8 6
1890 - 1 0 1 , 2 3 8 - 2 3 , 4 6 1 - 3 2 , 2 4 8 - 6 2 , 8 0 6 - 1 1 , 1 6 2 2 8 ,0 5 5
1891 - 2 4 , 3 7 4 1 ,1 3 7 8 8 , 3 5 8 - 1 7 9 , 6 2 6 - 4 7 , 8 4 6 7 4 , 2 0 7
1892 - 3 3 4 , 8 7 7 - 9 6 , 8 2 8 6 0 , 0 5 6 - 2 , 4 9 1 8 , 4 1 7 9 1 , 0 9 1
1893 3 2 9 , 8 9 6 1 1 3 , 6 6 2 1 2 2 ,1 2 5 1 3 5 ,0 8 5 5 3 , 1 2 3 8 1 , 7 3 1
1894 - 5 9 , 7 2 6 - 7 , 4 1 7 5 1 , 3 3 6 - 2 5 , 3 2 4 2 , 5 4 9 2 7 , 4 1 2
1895 9 ,0 7 9 1 2 ,5 1 5 3 , 4 8 8 - 1 9 0 , 8 0 7 - 5 4 , 5 4 7 4 3 , 4 3 1
1896 - 3 9 0 , 6 9 2 - 1 2 1 , 6 0 8 8 3 , 3 7 4 - 2 0 1 , 6 5 9 - 6 0 , 8 4 4 1 0 7 ,4 1 0
1897 - 1 2 , 6 2 6 - 8 0 1 3 1 ,4 4 5 - 2 , 2 3 9 3 , 7 6 3 6 2 , 8 3 9
1898 8 , 1 4 8 7 ,6 0 5 - 5 , 7 6 7 6 ,7 3 8 7 ,0 6 9 3 , 3 9 6
1899 5 , 3 2 7 6 , 5 3 3 1 2 ,5 5 9 2 , 4 6 8 5 , 3 5 9 - 9 , 9 9 3
1900 -3 0 2 4 , 1 8 5 - 3 2 , 5 4 5 1 4 , 1 2 4 9 , 8 5 2 4 7 , 8 6 4
1901 2 8 , 5 4 9 1 5 , 5 1 9 1 2 8 , 2 7 2 2 7 ,7 0 1 1 5 ,2 0 7 - 3 9 , 1 7 4
1902 2 6 , 8 5 3 1 4 ,8 9 5 - 2 0 6 , 6 2 0 2 3 , 9 7 1 1 6 , 3 4 0 - 1 0 , 7 9 9
1903 3 1 , 0 8 9 1 7 ,7 8 5 1 8 5 ,0 2 2 1 8 ,7 1 1 1 3 , 2 1 6 8 7 , 6 9 7
1904 6 , 3 3 2 8 , 6 4 7 - 9 , 6 2 8 - 1 1 , 7 6 1 1 ,6 3 8 - 9 , 7 5 3
1905 - 2 9 , 8 5 3 - 5 , 3 7 1 - 9 , 8 7 8 - 4 , 3 2 8 4 , 3 5 3 8 , 6 2 1
1906 2 1 ,1 9 8 1 4 , 0 7 7 2 7 , 1 1 9 2 7 , 4 5 2 1 6 , 9 9 6 8 , 3 0 5
1907 3 3 , 7 0 5 1 9 , 9 1 4 - 1 0 , 5 1 0 4 3 , 3 2 7 2 4 , 0 0 8 1 4 , 3 0 4
1908 5 2 , 9 4 9 2 8 , 1 0 2 3 9 , 1 1 8 - - -
* T h e s e  f i g u r e s  r e f e r  t o  t h e  p e r i o d  en d e d  J u n e  o f  t h e
o f  t h e  f o l l o w i n g  c a l e n d a r  y e a r ,  e g . t h e y  b e g i n  f o r  y e a r  1 8 6 9 / 7 0 .
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T a b l e  A-58
INDUSTRIAL ENGINEERING
BOOK VALUES: PLANT AND MACHINERY ( £ )  18 6 8 -1 9 0 8
V i c t o r i a  a n d  New S o u t h  W a l e s  Co m b i n e d  _______________ A u s t r a l i a
M a c h i n e r y
w o r k s h o p s
/V
F o u n d r i e s
R a i l w a y  and 
t ramway  
w o r k s h o p s
M a c h i n e r y
w o r k s h o p s
/V
F o u n d r i e s
R a i l w a y  and 
t  r  amway 
w o r k s h o p s
1868 3 7 9 , 4 6 6 8 3 , 8 4 0 4 7 , 0 9 2 5 8 2 , 8 9 7 1 5 1 , 8 8 4 7 3 ,9 2 8
1869 3 9 3 , 2 2 7 1 0 6 , 2 2 0 4 7 , 0 9 2 5 9 5 , 7 9 8 1 9 0 ,0 1 8 7 2 ,3 3 8
1870 3 2 7 , 0 5 5 9 7 , 0 3 0 5 7 , 4 0 2 5 0 0 , 8 5 0 1 7 5 ,4 6 1 8 8 , 1 7 5
1871 4 7 6 , 2 0 4 9 2 , 6 4 5 6 4 , 4 9 8 7 6 9 ,3 1 2 1 7 6 ,8 0 3 9 8 ,0 2 1
1872 3 6 9 , 6 7 5 1 1 4 , 2 1 0 6 7 , 7 1 1 6 1 3 , 0 6 0 2 2 3 , 5 0 3 1 0 4 ,3 3 1
1873 4 0 3 , 7 9 4 1 1 4 , 2 1 0 6 8 , 7 4 5 6 6 3 , 0 4 4 2 3 1 , 3 3 7 1 1 0 ,8 7 9
1874 5 3 4 , 7 1 6 1 0 9 , 9 5 2 7 7 , 9 3 6 8 3 4 , 1 9 0 2 0 2 , 4 9 0 1 2 8 ,8 2 0
1875 4 6 6 , 6 2 6 1 2 8 , 4 3 0 9 1 , 9 3 7 7 0 0 ,6 4 0 2 2 7 , 7 1 3 1 5 3 ,2 2 8
1876 3 7 3 , 9 5 1 1 3 2 , 5 5 6 9 3 , 6 4 7 5 4 8 , 3 1 5 2 2 9 , 3 3 6 1 4 7 ,9 4 1
1877 3 1 9 , 9 7 4 1 4 3 , 5 8 6 1 1 6 , 5 3 6 4 6 5 , 0 7 8 2 4 6 , 2 8 8 1 7 6 ,5 7 0
1878 4 1 5 , 4 3 0 1 4 6 , 6 8 0 1 2 8 ,7 6 6 5 9 6 , 0 2 6 2 4 8 , 1 9 0 1 8 6 ,8 8 8
1879 4 3 9 , 8 1 0 1 2 7 , 6 7 3 1 4 4 , 6 2 8 6 2 5 , 6 1 9 2 1 4 , 2 1 6 2 0 9 , 6 0 6
1880 4 1 1 , 3 7 3 2 3 0 , 1 2 1 1 6 6 , 9 5 8 5 8 5 , 1 6 8 3 8 6 , 1 0 9 2 4 4 , 4 4 8
1881 5 1 0 , 6 2 8 1 7 0 ,4 4 3 1 7 8 ,8 9 8 7 1 7 , 1 7 4 2 8 2 , 6 5 8 2 6 4 , 6 4 2
1882 5 8 3 , 7 7 7 1 4 7 , 7 8 0 1 9 7 ,8 6 3 8 1 3 , 0 6 0 2 4 2 , 6 6 0 2 8 8 ,4 3 0
1883 5 6 5 , 2 1 5 1 8 9 , 1 8 0 2 2 6 , 0 9 2 7 7 8 ,5 3 3 3 0 7 , 6 1 0 3 2 5 , 3 1 2
1884 6 4 7 , 0 2 3 1 9 4 , 3 3 0 2 5 0 , 4 8 8 8 8 2 , 7 0 5 3 1 2 , 8 8 0 3 5 8 , 8 9 7
1885 7 0 6 , 6 5 5 2 4 3 ,1 2 1 2 8 7 , 6 4 2 9 5 7 , 5 2 7 3 8 8 , 9 9 4 4 1 9 , 3 0 3
1886 6 1 3 , 7 2 1 2 4 7 , 7 2 1 3 1 1 , 2 3 0 8 3 2 , 7 2 9 3 9 6 , 3 5 4 4 6 5 , 2 1 7
1887 7 8 4 , 1 6 1 2 9 6 , 5 0 1 3 2 1 , 4 4 3 1 , 0 7 4 , 1 9 3 4 7 9 , 0 0 0 4 8 9 , 2 5 9
1888 6 0 9 , 5 6 9 2 6 0 , 9 8 3 3 3 6 , 3 5 5 8 4 7 , 8 0 1 4 2 8 , 5 4 4 5 1 8 , 2 6 7
1889 7 4 9 , 1 9 2 3 3 1 , 0 1 8 2 7 5 , 1 1 8 1 , 0 4 9 , 2 8 9 5 4 7 , 1 3 7 4 2 2 , 6 0 8
1890 6 9 5 , 3 3 5 3 8 3 ,2 6 5 3 3 7 , 0 7 7 9 5 7 , 7 6 2 6 2 3 , 1 9 5 5 7 8 , 3 3 9
1891 6 7 3 , 3 8 4 3 8 3 , 5 7 7 3 4 5 , 2 6 2 9 0 3 , 8 7 1 6 0 7 , 8 8 7 5 3 1 , 9 9 1
1892 6 7 1 , 0 2 1 3 9 9 , 9 1 6 3 4 7 , 9 3 6 8 8 4 , 0 8 6 6 2 1 , 9 5 3 5 4 0 , 2 7 3
1893 5 4 6 , 7 7 9 3 1 6 , 5 3 4 3 5 9 , 8 4 8 7 1 2 ,8 8 0 4 8 6 , 9 7 5 5 6 4 , 9 1 1
1894 5 1 5 , 1 0 7 3 0 8 , 8 9 3 3 5 6 , 6 0 2 6 7 5 , 1 0 7 4 7 7 , 4 2 3 5 7 8 , 4 8 4
1895 6 1 4 , 8 5 8 2 9 4 , 1 0 2 3 5 0 , 9 5 6 8 0 5 , 8 4 3 4 5 4 , 5 6 3 5 6 3 , 3 3 2
1896 4 8 6 , 0 7 0 1 9 2 ,6 9 9 3 0 0 , 7 9 0 6 4 4 , 6 5 5 3 0 2 , 0 3 6 4 9 1 , 4 8 7
1897 5 2 9 , 2 2 7 2 0 1 , 6 4 5 2 9 7 , 6 2 3 7 0 5 , 6 3 6 3 1 7 , 5 5 1 4 9 6 , 0 3 8
1898 4 3 6 , 4 3 0 1 8 5 ,0 5 1 3 0 2 , 4 6 2 5 8 4 , 2 4 4 2 9 2 , 3 4 0 5 1 0 , 0 5 4
1899 4 5 3 , 9 6 6 1 8 8 , 3 0 9 3 2 4 , 6 9 6 6 0 7 , 7 1 9 2 9 7 , 4 8 7 5 4 7 , 5 4 8
1900 4 8 4 , 1 3 1 1 9 3 ,3 2 1 3 3 3 , 4 9 5 6 6 0 , 4 7 9 3 1 1 , 3 0 6 5 6 1 , 4 3 9
1901 5 0 4 , 4 6 9 1 9 5 ,4 9 3 5 4 4 , 9 6 5 7 1 7 ,5 9 5 3 2 8 , 0 0 8 9 5 6 , 0 7 9
1902 5 2 8 , 0 9 4 2 0 6 , 9 7 2 3 7 0 , 0 8 7 8 0 2 , 5 7 4 3 7 1 , 5 8 3 6 9 3 , 0 4 7
1903 5 3 3 , 2 7 6 2 0 2 , 2 5 7 4 0 5 , 3 9 8 8 5 0 , 5 2 0 3 8 0 , 1 8 2 8 1 8 , 9 8 6
1904 5 2 7 , 3 5 1 1 9 7 ,7 7 5 4 1 9 , 9 5 7 8 5 6 , 0 8 9 3 7 8 , 8 7 9 8 9 3 , 5 2 6
1905 5 1 4 , 0 9 4 1 9 7 , 8 2 3 4 3 3 , 1 2 8 7 6 7 , 3 0 4 3 4 8 , 2 8 0 9 2 1 , 5 4 9
1906 5 0 7 , 2 8 7 2 0 0 , 5 5 0 4 5 3 , 1 8 6 7 1 5 , 4 9 6 3 3 3 , 6 9 4 9 5 8 , 1 1 0
1907 5 5 3 , 1 4 2 2 1 8 , 9 9 2 5 8 5 , 6 3 4 7 4 7 , 4 8 9 3 4 9 , 2 7 0 1 , 1 9 2 , 7 3 7
1908 5 9 6 , 8 3 9 2 2 1 , 0 4 4 6 6 2 , 1 6 7 8 2 2 , 0 9 2 3 5 9 , 4 2 1 1 , 3 1 6 , 4 3 5
* E x c l u d i n g  N.S.W.  f o u n d r i e s .
T a b l e  A-59
INDUSTRIAL ENGINEERING 
TOTAL INVESTMENT ( £ )  
1 9 3 8 /3 9  PRICES 
1 9 0 9 / 1 0 - 1 9 3 8 / 3 9
M a c h i n e r y
w o r k s h o p s F o u n d r i e s *
R a i l w a y  and 
t ramway 
w o r k s h o p s
T o t a l
1 9 0 9 / 1 0 2 9 7 , 9 7 8 7 8 , 8 2 8 2 1 1 ,9 3 9 5 8 8 , 7 4 5
1 9 1 0 /1 1 4 3 9 , 5 1 1 1 8 9 ,3 1 1 3 6 0 , 8 6 8 9 8 9 , 6 9 0
1 9 1 1 /1 2 7 1 7 , 1 1 3 2 5 5 , 8 1 1 4 0 4 , 1 7 3 1 , 3 7 7 , 0 9 7
1 9 1 2 /1 3 7 1 7 , 1 9 3 2 5 6 ,7 4 1 4 9 0 , 7 3 7 1 , 4 6 4 , 6 7 1
1 9 1 3 /1 4 5 8 8 , 0 9 5 2 1 2 , 4 0 2 8 0 0 , 3 2 1 1 , 6 0 0 , 8 1 8
19 1 4 /1 5 4 8 4 , 0 4 5 1 3 9 , 4 2 6 9 4 5 , 3 1 4 1 , 5 6 8 , 8 6 5
1 9 1 5 /1 6 9 6 1 , 3 7 6 1 2 1 ,5 2 7 6 4 3 , 8 7 2 1 , 7 2 6 , 7 7 5
1 9 1 6 /1 7 3 8 7 , 8 4 9 6 1 , 1 9 5 2 0 2 , 3 9 8 6 5 1 , 4 4 2
1 9 1 7 /1 8 2 7 4 , 7 1 4 6 1 , 9 6 5 5 6 5 , 0 3 0 9 0 1 , 7 0 9
1 9 1 8 /1 9 4 7 7 , 0 8 8 3 3 , 3 1 1 - 6 , 7 7 8 5 0 3 , 6 2 1
1 9 1 9 /2 0 4 4 6 , 5 4 2 1 6 9 , 2 7 2 8 4 , 8 8 0 7 0 0 , 6 9 4
19 2 0 /2 1 7 8 0 , 2 5 5 1 6 2 ,8 2 9 3 8 0 , 1 3 1 1 , 3 2 3 , 2 1 5
1 9 2 1 /2 2 1 3 2 , 7 3 3 1 2 1 , 9 3 9 5 1 0 , 8 0 3 7 6 5 ,4 7 5
1 9 22 /23 4 2 1 , 8 8 0 1 8 1 , 4 1 6 4 0 0 , 4 3 2 1 , 0 0 3 , 7 2 8
1 9 2 3 /2 4 3 8 2 , 3 0 3 2 1 5 , 0 8 7 1 , 1 4 9 , 9 3 0 1 , 7 4 7 , 3 2 0
1 9 2 4 /2 5 5 6 1 , 2 9 9 2 4 9 , 7 9 1 6 5 7 , 1 8 0 1 , 4 6 8 , 2 7 0
1 9 2 5 /2 6 4 0 9 , 3 6 6 2 1 5 , 6 6 3 1 , 5 5 8 , 9 3 1 2 , 1 8 3 , 9 6 0
1 9 2 6 /2 7 - 9 , 2 1 3 5 0 , 2 9 6 1 , 4 2 2 , 5 0 5 1 , 4 6 3 , 5 8 8
19 2 7 /2 8 5 2 7 , 8 2 1 3 2 6 , 6 5 5 - 2 6 9 , 9 7 0 5 8 4 , 5 0 6
1 9 2 8 /2 9 4 0 8 , 2 3 4 1 5 4 , 7 3 0 9 7 2 ,3 1 3 1 , 5 3 5 , 2 7 7
19 2 9 /3 0 3 5 4 , 0 2 6 1 4 1 , 1 8 6 5 2 3 , 8 7 2 1 , 0 1 9 , 0 8 4
19 3 0 /3 1 3 4 , 9 8 1 2 4 , 3 8 7 - 3 2 8 , 5 0 6 - 2 6 9 , 1 3 8
1 9 3 1 /3 2 - 4 8 , 2 3 0 5 3 , 2 7 3 - 5 8 2 , 9 9 4 - 5 7 7 , 9 5 1
1 9 3 2 /3 3 1 1 8 , 3 0 3 1 4 0 , 9 7 9 5 3 5 , 8 8 8 7 9 5 , 1 7 0
1 9 3 3 /3 4 1 7 9 , 4 6 2 9 1 , 8 0 4 1 2 1 ,0 8 3 3 9 2 , 3 4 9
1 9 34 /35 - 9 2 , 3 8 9 1 3 8 , 6 6 8 1 7 0 , 1 9 8 2 1 6 , 4 7 7
1 9 3 5 /3 6 4 6 2 , 6 9 4 - 4 9 , 8 5 4 1 1 5 ,5 2 7 5 2 8 , 3 6 7
19 3 6 /3 7 2 4 4 , 8 2 6 2 0 9 , 6 2 0 3 9 2 , 7 8 6 8 4 7 , 2 3 2
1 9 3 7 /3 8 5 7 9 , 7 4 7 - 3 6 , 6 0 2 1 4 9 ,6 7 2 6 9 2 , 8 1 7
1 9 3 8 /3 9 8 5 2 , 6 3 1 1 2 0 , 5 7 8 4 7 6 , 3 0 8 1 , 4 4 9 , 5 1 7
* E x c l u d i n g  N.S.W.  f o u n d r i e s .
483
T a b l e  A-60
INDUSTRIAL ENGINEERING 
TOTAL INVESTMENT 
(CURRENT PRICES)
( £ )
1 9 0 9 / 1 0 - 1 9 3 8 / 3 9
M a c h i n e r y
w o r k s h o p s F o u n d r i e s *
R a i l w a y  and 
t ramway 
w o r k s h o p s
T o t a l *
1 9 0 9 / 1 0 1 0 2 , 5 1 4 2 7 ,6 9 3 6 9 , 5 4 8 2 2 5 ,3 7 7
1 9 1 0 /1 1 1 6 4 ,8 4 7 6 9 , 2 2 4 1 4 1 ,6 2 3 4 2 3 , 1 3 9
1 9 1 1 / 1 2 2 8 1 ,5 2 9 9 4 , 5 7 2 1 6 6 ,2 4 3 5 9 8 , 7 0 9
1 9 1 2 /1 3 2 9 6 ,6 7 5 1 0 2 ,6 6 9 2 0 1 ,9 8 5 6 5 3 ,8 3 7
1 9 1 3 /1 4 2 5 6 , 9 8 4 8 9 , 2 0 1 3 3 6 , 6 3 0 7 1 9 ,4 8 0
1 9 1 4 /1 5 2 3 0 , 8 0 0 6 4 , 9 3 4 4 3 6 , 7 5 4 7 6 3 ,4 6 9
1 9 1 5 /1 6 4 3 0 , 2 9 9 5 5 , 4 1 6 3 0 3 , 9 0 2 8 4 9 , 3 9 1
1 9 1 6 /1 7 2 8 1 , 2 4 5 4 4 , 4 1 7 1 4 5 ,9 8 5 5 2 7 , 7 5 5
1 9 1 7 /1 8 2 6 0 ,0 6 1 5 8 , 7 7 7 4 9 5 , 6 1 6 8 6 0 , 4 3 1
1 9 1 8 /1 9 4 2 3 , 3 5 9 7 1 ,5 5 5 - 5 , 8 8 0 5 2 4 , 7 0 5
1 9 1 9 / 2 0 3 9 2 , 6 4 5 1 1 3 ,1 1 5 7 2 , 7 0 6 6 6 2 , 4 4 9
1 9 2 0 /2 1 7 4 2 ,7 3 1 1 4 4 ,3 2 0 3 4 3 , 2 4 4 1 , 4 4 1 , 1 0 4
1 9 2 1 / 2 2 1 0 3 , 2 5 4 1 0 8 ,8 7 2 4 3 9 , 2 8 8 9 1 2 , 4 6 0
1 9 2 2 /2 3 3 6 7 , 5 1 1 1 5 7 ,6 4 7 3 4 5 , 2 8 8 1 , 1 1 6 , 4 6 1
1 9 2 3 /2 4 2 6 8 ,5 5 5 1 6 4 ,0 3 3 8 9 7 , 0 6 7 1 , 4 2 6 , 8 8 1
1 9 2 4 /2 5 4 3 6 , 4 4 7 1 9 3 ,3 6 2 4 9 2 , 0 8 9 1 , 2 6 5 , 9 6 8
1 9 2 5 / 2 6 2 6 5 , 3 8 5 1 6 9 ,6 5 1 1 , 1 8 1 , 4 2 9 1 , 7 7 9 , 1 9 9
1 9 2 6 /2 7 - 4 8 , 4 0 6 3 5 , 2 2 0 1 , 1 2 3 , 2 4 4 1 , 1 6 2 , 5 2 1
1 9 2 7 /2 8 6 1 1 , 6 4 0 2 4 9 , 7 3 8 - 1 2 2 , 2 4 4 8 5 0 , 2 8 4
1 9 2 8 /2 9 8 3 , 3 5 0 1 2 3 ,3 3 5 7 9 4 ,9 7 3 1 , 0 6 6 , 1 0 1
1 9 2 9 /3 0 2 8 4 , 8 9 8 1 1 5 ,8 2 9 4 5 6 , 4 6 2 9 8 9 ,4 7 5
1 9 3 0 /3 1 3 1 , 2 8 3 1 5 ,9 7 1 - 2 4 1 , 5 2 8 1 1 1 ,1 5 2
1 9 3 1 /3 2 - 4 9 , 4 6 3 5 0 , 1 7 9 - 5 4 8 , 8 1 4 - 5 8 2 , 1 1 1
1 9 3 2 /3 3 1 0 4 , 7 4 8 1 2 7 ,9 6 5 4 8 7 , 3 9 2 7 9 9 ,4 5 1
1 9 3 3 /3 4 1 5 8 , 6 7 2 8 0 , 3 0 5 1 0 7 ,9 8 7 4 7 7 , 6 9 9
1 9 3 4 /3 5 - 8 2 , 2 6 1 1 2 1 ,2 7 2 1 4 8 ,9 2 5 4 2 6 , 1 2 1
1 9 3 5 / 3 6 4 0 8 , 6 1 6 - 4 2 , 8 7 1 1 0 6 ,0 9 1 9 0 4 ,7 8 7
1 9 3 6 /3 7 2 2 3 ,6 4 3 1 8 9 ,0 2 3 3 5 5 , 6 2 7 1 , 0 1 6 , 4 7 6
1 9 3 7 / 3 8 5 5 9 , 5 5 9 - 3 5 , 2 6 8 1 4 3 , 7 2 2 1 , 2 2 4 , 6 2 5
1 9 3 8 / 3 9 8 5 2 , 6 3 1 1 2 0 ,5 7 8 4 7 6 , 3 0 8 1 , 9 0 9 , 4 7 2
* E x c l u d i n g  N.S.W.  f o u n d r i e s .
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T a b l e  A-62
Vc
TOTAL INVESTMENT" (£) 
FOUNDRIES 
1 9 0 9 / 1 0 - 1 9 3 8 / 3 9
V i c t o r i a Q u e e n s l a n d S o u t h  A u s t r a l i a
W e s t e r n  
A u s t r a l i a T a s m a n i a T o t a l
1 9 0 9 /1 0 8 , 7 2 3 1 0 , 2 9 4 5 , 5 8 5 -9 68 4 , 0 5 9 2 7 , 6 9 3
19 1 0 /1 1 4 2 , 7 5 2 1 5 , 7 6 2 6 , 5 1 8 2 ,8 7 5 1 ,3 1 7 6 9 , 2 2 4
1 9 1 1 /1 2 5 9 , 9 0 8 1 4 , 0 5 6 1 1 ,7 7 1 6 ,0 8 8 2 , 7 4 9 9 4 , 5 7 2
19 1 2 /1 3 6 3 , 4 4 7 1 5 , 2 9 7 1 5 ,3 6 1 4 , 9 3 7 3 ,6 2 7 1 0 2 ,6 6 9
1 9 1 3 /1 4 5 5 , 1 5 6 1 4 , 0 9 7 8 , 3 0 5 1 0 ,4 0 9 1 ,2 3 4 8 9 , 2 0 1
1 914 /15 4 2 , 5 4 8 1 0 , 1 2 3 1 0 ,8 8 8 495 880 6 4 , 9 3 4
1 9 1 5 /1 6 3 1 , 9 6 5 5 , 6 9 4 1 3 , 8 7 9 2 , 0 7 9 1 ,7 9 9 5 5 , 4 1 6
19 16 /17 2 8 , 7 2 4 3 , 3 8 2 9 , 8 8 7 4 , 2 8 6 - 1 , 8 6 2 4 4 , 4 1 7
1 9 1 7 /1 8 4 3 , 5 4 8 4 , 9 5 5 9 , 0 1 5 3 ,9 7 8 - 2 , 7 1 9 5 8 , 7 7 7
1 9 1 8 /1 9 4 3 , 0 6 8 1 4 ,9 7 1 1 0 ,2 4 7 2 ,7 1 3 556 7 1 ,5 5 5
1 9 1 9 /2 0 7 6 , 5 2 5 1 8 , 0 1 9 1 6 ,4 1 1 1 ,3 0 3 857 1 1 3 ,1 1 5
1 9 2 0 /2 1 1 1 6 ,5 3 5 1 2 , 4 1 7 1 4 , 1 8 8 440 740 1 4 4 ,3 2 0
1 9 2 1 /2 2 1 0 9 , 2 3 6 - 1 1 0 - 6 , 8 4 1 6 ,7 7 7 -1 90 1 0 8 ,8 7 2
1 9 2 2 /2 3 9 6 , 7 1 3 1 5 , 6 2 3 3 1 , 6 2 8 1 3 ,1 0 5 578 1 5 7 ,6 4 7
1 9 2 3 /2 4 8 6 , 9 3 7 1 9 , 4 9 9 3 3 , 7 9 7 2 3 ,6 9 1 109 1 6 4 ,0 3 3
1 9 24 /25 1 6 1 , 6 8 7 4 , 8 3 2 1 5 , 0 8 4 1 2 ,8 2 9 - 1 , 0 7 0 1 9 3 ,3 6 2
1 9 2 5 /2 6 1 2 7 ,4 9 3 2 2 , 9 2 0 2 1 , 8 2 4 - 6 , 1 7 3 3 , 5 8 7 1 6 9 ,6 5 1
19 2 6 /2 7 2 0 ,0 4 1 7 ,2 8 9 813 5 , 3 9 2 1 ,6 8 5 3 5 , 2 2 0
1 9 2 7 /2 8 2 1 1 , 1 3 5 2 5 , 2 4 6 9 , 6 9 6 3 , 7 6 2 -101 2 4 9 , 7 3 8
19 2 8 /2 9 1 0 3 ,9 8 3 1 0 , 2 5 4 -2 5 2 8 , 3 0 9 1 ,0 4 1 1 2 3 ,3 3 5
1 9 2 9 /3 0 1 0 4 , 7 8 8 1 4 ,2 0 3 - 1 , 5 6 7 - 2 , 7 4 9 1 ,1 5 4 1 1 5 ,8 2 9
19 3 0 /3 1 5 , 5 1 8 - 5 , 3 2 5 665 1 3 ,1 5 8 1 ,9 5 5 1 5 ,9 7 1
1 9 3 1 /3 2 4 0 , 9 1 5 1 0 , 8 9 6 2 , 3 5 6 - 6 , 1 8 0 2 , 1 9 2 5 0 , 1 7 9
1 9 32 /33 4 1 , 2 5 7 3 7 , 8 3 5 4 3 , 6 0 0 4 , 3 1 7 956 1 2 7 ,9 6 5
1 9 3 3 /3 4 5 2 , 1 6 2 1 3 , 9 5 4 1 6 , 7 2 9 - 5 , 5 5 5 3 , 0 1 5 8 0 , 3 0 5
1 9 3 4 /3 5 1 1 1 ,3 5 5 -5 65 2 , 5 6 5 6 , 1 7 6 1 ,7 4 1 1 2 1 ,2 7 2
1 9 3 5 /3 6 6 , 3 2 0 - 4 8 , 3 2 3 - 1 1 , 5 9 3 1 3 ,5 3 5 - 2 , 8 1 0 - 4 2 , 8 7 1
1 9 3 6 /3 7 1 6 2 , 7 9 6 - 5 , 1 7 7 1 6 , 3 7 7 1 2 ,4 8 4 2 ,5 4 3 1 8 9 ,0 2 3
19 3 7 /3 8 - 7 1 , 9 4 5 8 , 0 8 1 2 2 , 3 7 0 5 , 6 0 5 621 - 3 5 , 2 6 8
1 9 3 8 /3 9 7 8 . 1 5 6 1 1 , 6 9 8 1 2 . 9 5 5 1 6 .9 9 2 777 1 2 0 ,5 7 8
* E x c l u d i n g  N.S.W.  ( N . A . )
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ADJUSTED OFFICIAL BOOK VALUES: BUILDINGS 
FOUNDRIES 
( £ )
1 9 0 8 / 0 9 - 1 9 3 8 / 3 9
V i c t o r i a Qu eens  l a n d S o u th  A u s t r a 1 i a
W e s t e r n
A u s t r a l i a
Tasm an ia T o t a l
1 9 0 8 /0 9 1 0 2 , 0 1 9 2 8 , 8 0 1 2 3 , 7 1 1 9 , 6 8 8 7 , 6 4 6 1 7 1 ,8 6 5
1 9 0 9 /1 0 9 8 , 3 1 1 2 9 , 4 8 3 2 5 , 1 2 0 9 , 0 2 0 7 ,2 9 1 1 6 9 ,2 2 5
1 9 1 0 /1 1 1 0 2 , 9 8 4 3 3 , 1 6 3 2 6 , 4 7 7 9 , 6 8 1 6 ,1 3 9 1 7 8 , 4 4 4
1 9 1 1 /1 2 1 1 4 , 3 7 9 3 6 , 0 5 6 2 9 , 0 2 1 1 0 ,8 0 7 5 , 9 1 3 1 9 6 ,1 7 6
1 9 1 2 /1 3 1 2 3 , 2 5 0 3 8 , 0 7 5 3 1 , 3 1 3 1 1 ,1 3 7 8 , 1 8 4 2 1 1 ,9 5 9
1 9 1 3 / 1 4 1 3 0 , 1 6 9 3 9 , 5 3 9 3 1 , 1 9 0 1 2 ,3 8 3 9 , 4 1 4 2 2 2 ,6 9 5
1 9 1 4 /1 5 1 3 5 , 7 9 1 3 9 , 6 5 7 3 2 , 3 9 8 1 3 , 5 8 0 9 , 6 0 0 2 3 1 , 0 2 6
1 9 1 5 / 1 6 1 3 6 , 7 0 8 3 7 , 9 8 8 3 5 , 2 7 6 1 3 ,0 0 3 9 , 6 0 0 2 3 2 , 5 7 5
1 9 1 6 /1 7 1 3 5 , 6 6 2 3 6 , 0 8 6 3 6 , 3 6 4 1 2 , 8 1 8 7 , 2 0 0 2 2 8 , 1 3 0
1 9 1 7 /1 8 1 4 3 , 3 9 0 3 6 , 4 7 0 3 6 , 0 2 8 1 2 ,7 8 2 4 , 8 0 0 2 3 3 , 4 7 0
1 9 1 8 /1 9 1 4 1 , 7 0 3 3 6 , 7 1 9 3 6 , 9 8 2 1 2 , 4 0 7 5 , 4 0 0 2 3 3 ,2 1 1
1 9 1 9 /2 0 1 5 1 , 8 6 4 3 8 , 6 8 0 4 2 , 1 9 5 ' 1 1 ,9 3 2 6 ,3 0 0 2 5 0 , 9 7 1
19 2 0 /2 1 1 7 9 , 8 3 6 3 8 , 5 2 2 4 1 , 6 6 0 1 1 , 4 8 4 6 ,6 0 0 2 7 8 , 1 0 2
1 9 2 1 /2 2 1 9 8 , 3 7 7 3 4 , 7 1 7 4 2 , 2 1 7 1 3 , 3 6 3 5 , 3 5 5 2 9 4 , 0 2 9
19 2 2 /2 3 2 2 3 , 6 3 4 3 6 , 6 7 6 5 2 , 8 9 6 1 5 , 9 2 4 5 , 6 9 0 3 3 4 , 8 2 0
1 9 2 3 / 2 4 2 3 7 , 9 1 4 3 8 , 0 2 0 6 2 , 2 6 9 1 9 ,0 6 5 6 ,2 9 7 3 6 3 ,565
1 9 24 /25 2 9 6 , 0 1 7 3 4 , 2 9 1 6 6 , 9 4 1 2 1 , 6 1 1 4 , 5 8 9 4 2 3 , 4 4 9
1 9 2 5 / 2 6 3 2 8 , 8 6 9 3 6 , 7 9 0 7 2 , 6 2 7 2 2 , 4 6 1 6 , 6 0 0 4 6 7 , 3 4 7
1 9 2 6 /2 7 3 0 2 , 2 2 9 3 5 , 3 2 8 8 0 , 6 3 2 2 1 , 7 2 2 7 , 2 2 4 4 4 7 , 1 3 5
1 9 2 7 / 2 8 3 5 2 , 9 6 2 3 5 , 3 1 5 8 2 , 3 0 0 2 3 , 1 0 4 7 ,0 4 1 5 0 0 , 7 2 2
1 9 2 8 /2 9 3 7 8 , 8 2 2 3 8 , 1 6 5 7 8 , 4 1 4 2 4 , 3 9 4 7 ,1 4 3 5 2 6 , 9 3 8
1 9 2 9 /3 0 4 0 1 , 5 9 8 4 4 , 3 0 8 7 5 , 3 0 7 2 2 , 2 8 5 8 , 0 0 5 5 5 1 , 5 0 3
1 9 3 0 /3 1 3 6 2 , 6 6 3 3 7 , 4 8 6 6 7 , 4 7 2 2 4 , 1 1 9 8 , 1 3 4 4 9 9 , 8 7 4
19 3 1 /3 2 3 6 9 , 9 9 6 3 3 , 3 5 6 6 4 ,1 4 7 2 0 , 8 5 8 9 , 4 2 4 4 9 7 , 7 8 1
1 9 3 2 /3 3 3 7 8 , 1 9 9 4 4 , 5 6 0 7 0 , 8 5 4 2 0 , 4 5 4 1 0 , 6 1 0 5 2 4 , 6 7 7
1 9 3 3 / 3 4 3 5 0 , 5 2 7 4 8 , 4 8 9 7 0 , 3 8 6 1 8 ,6 7 9 1 1 , 5 2 7 4 9 9 , 6 0 8
1 9 3 4 /3 5 3 7 2 , 4 6 2 4 0 , 2 3 7 7 0 , 7 8 1 2 0 , 3 9 2 1 2 ,2 6 3 5 1 6 , 1 3 5
1 9 3 5 / 3 6 3 6 9 , 8 8 6 2 8 , 7 6 5 6 7 ,3 9 5 2 3 , 0 6 9 8 , 6 0 6 4 9 7 , 7 2 1
1 9 3 6 /3 7 3 9 4 , 8 9 3 3 1 , 7 8 7 6 9 , 0 0 1 2 3 , 5 5 4 9 , 3 5 7 5 2 8 , 5 9 2
1 9 3 7 /3 8 3 5 7 , 5 4 7 3 2 , 1 9 2 7 1 ,5 7 7 2 4 , 5 9 9 9 , 5 5 9 4 9 5 , 4 7 4
19 3 8 /3 9 3 7 3 , 4 1 3 3 4 , 0 9 0 7 2 , 7 2 9 3 0 , 9 7 7 9 , 4 1 7 5 2 0 , 6 2 6
N o t e .  F i g u r e s  f o r  New S o u t h  W a le s  n o t  a v a i l a b l e .
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T a b l e  A-70
ENGINEERING INDUSTRY 
WAGES AND SALARIES
( £ )
1 9 1 0 / 1 1 - 1 9 3 8 / 3 9
M a c h i n e r y
w o r k s h o p s F o u n d r i e s
R a i l w a y  and 
t ramway 
w o r k s h o p s
T o t a l
1 9 1 0 /1 1 1 , 3 1 5 , 8 6 7 5 7 2 , 4 9 5 2 , 0 0 2 , 8 0 3 3 , 8 9 1 , 1 6 5
1 9 1 1 /1 2 1 , 6 3 7 , 1 0 4 6 8 9 ,0 8 1 2 , 4 4 2 , 6 7 2 4 , 7 6 8 , 8 5 7
19 1 2 /1 3 1 , 8 6 4 , 8 7 9 7 6 6 , 3 9 7 2 , 8 7 5 , 8 0 5 5 , 5 0 7 , 0 8 1
1 9 1 3 /1 4 1 , 9 2 9 , 9 1 9 7 7 3 , 3 0 1 3 , 0 6 3 , 2 3 0 5 , 7 6 6 , 4 5 0
19 1 4 /1 5 1 , 9 4 3 , 2 7 0 7 6 8 , 8 7 8 3 , 0 4 5 , 8 4 1 5 , 7 5 7 , 9 8 9
1 9 1 5 / 1 6 2 , 1 6 0 , 8 4 4 7 3 5 , 6 4 0 3 , 3 0 9 , 5 4 2 6 , 2 0 6 , 0 2 6
1 9 1 6 /1 7 2 , 0 5 8 , 5 2 3 6 8 9 , 8 2 4 3 , 2 7 5 , 1 6 6 6 , 0 2 3 , 5 1 3
1 9 1 7 /1 8 1 , 9 2 5 , 6 8 6 6 7 1 , 6 6 6 2 , 8 2 2 , 0 1 5 5 , 4 1 9 , 3 6 7
1 9 1 8 /1 9 2 , 2 0 3 , 1 2 1 7 1 4 ,4 7 1 3 , 1 4 2 , 1 8 9 6 , 0 5 9 , 7 8 1
1 9 1 9 /2 0 2 , 8 6 5 , 0 0 7 8 8 2 , 1 0 7 4 , 0 9 6 , 0 5 9 7 , 8 4 3 , 1 7 3
19 2 0 /2 1 3 , 9 1 4 , 4 0 6 1 , 1 5 7 , 4 7 4 5 , 2 9 5 , 9 1 2 1 0 , 3 6 7 , 7 9 2
1 9 2 1 /2 2 3 , 6 4 8 , 5 4 1 1 , 2 2 4 , 7 4 7 5 , 6 2 9 , 7 0 5 1 0 , 5 0 2 , 9 9 3
19 2 2 /2 3 3 , 5 2 7 , 6 6 2 1 , 2 5 8 , 0 3 2 5 , 5 8 5 , 8 7 6 1 0 , 3 7 1 , 5 7 0
1 9 2 3 / 2 4 3 , 8 3 0 , 4 9 6 1 , 3 7 8 , 8 2 1 5 , 8 5 8 , 7 2 5 1 1 , 0 6 8 , 0 4 2
1 9 2 4 /2 5 3 , 7 4 9 , 6 5 3 1 , 4 0 2 , 3 0 5 6 , 2 6 8 , 6 6 8 1 1 , 4 2 0 , 6 2 6
1 9 2 5 / 2 6 4 , 0 6 0 , 5 9 1 1 , 5 1 8 , 3 2 5 7 , 1 9 2 , 8 6 9 1 2 , 7 7 1 , 7 8 5
1 9 2 6 /2 7 4 , 1 9 5 , 0 1 7 1 , 4 3 4 , 8 1 7 7 , 8 1 5 , 2 0 2 1 3 , 4 4 5 , 0 3 6
1 9 2 7 /2 8 4 , 1 2 2 , 4 6 7 1 , 5 0 2 , 3 2 5 7 , 9 6 7 , 5 1 5 1 3 , 5 9 2 , 3 0 7
1 9 2 8 /2 9 4 ,  092 ,142 1 , 4 7 6 , 7 3 9 8 , 0 5 8 , 2 0 0 1 3 , 6 2 7 , 0 8 1
1 9 2 9 /3 0 3 , 7 8 5 , 3 5 6 1 , 2 9 5 , 7 1 9 7 , 5 9 9 , 0 0 5 1 2 , 6 8 0 , 0 8 0
19 3 0 /3 1 2 , 3 8 8 , 3 6 1 8 0 3 , 2 6 6 6 , 0 7 3 , 3 2 5 9 , 2 6 4 , 9 5 2
1 9 3 1 /3 2 1 , 9 3 0 , 6 9 7 6 7 2 ,4 8 2 5 , 1 3 7 , 3 1 9 7 , 7 4 0 , 4 9 8
1 9 3 2 /3 3 2 , 2 1 7 , 9 8 7 8 3 4 , 9 0 8 4 , 8 8 2 , 5 4 0 7 , 9 3 5 , 4 3 5
1 9 3 3 / 3 4 2 , 6 8 2 , 0 8 8 9 8 3 , 3 6 9 4 , 9 8 1 , 3 4 5 8 , 6 4 6 , 8 0 2
19 3 4 /3 5 3 , 2 6 0 , 8 3 3 1 , 1 7 0 , 0 9 5 5 , 3 0 2 , 3 2 3 9 , 7 3 3 , 2 5 1
1 9 3 5 / 3 6 4 , 0 8 8 , 6 9 8 1 , 3 6 1 , 0 8 7 5 , 8 1 6 , 8 5 1 1 1 , 2 6 6 , 6 3 6
1 9 3 6 /3 7 4 , 4 1 0 , 6 3 4 1 , 5 9 5 , 4 8 7 6 , 2 8 3 , 1 2 4 1 2 , 2 8 9 , 2 4 5
1 9 3 7 /3 8 5 , 6 7 4 , 0 0 2 1 , 5 4 6 , 7 6 5 6 , 5 5 1 , 7 5 4 1 3 , 7 7 2 , 5 2 1
1 9 3 8 /3 9 5 , 7 2 9 , 1 0 5 1 , 4 8 0 , 6 7 6 7 , 1 2 6 , 7 7 0 1 4 , 3 3 6 , 5 5 1
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T a b l e  A-72
WAGES AND SALARIES 
FOUNDRIES 
(£)
1 9 0 8 / 0 9 - 1 9 3 8 / 3 9
V i c t o r i a Queens  l a n d S o u thA u s t r a l i a
W e s t e r n
A u s t r a l i a Tasm an ia T o t a l
1 9 0 8 /0 9 N . A . N . A . N.A. N.A. 1 6 , 6 4 6 N.A.
1 9 0 9 /1 0 2 8 8 , 9 9 4 8 2 , 6 1 4 N.A. N.A. 1 7 , 4 5 4 N.A.
1 9 1 0 /1 1 3 4 2 , 7 4 2 9 4 , 4 4 0 7 8 ,6 8 2 3 7 , 7 4 7 1 8 , 8 8 4 5 7 2 , 4 9 5
1 9 1 1 /1 2 4 2 5 , 6 5 9 1 1 3 , 8 9 1 8 5 , 4 5 7 4 3 , 8 1 9 2 0 , 2 5 5 6 8 9 , 0 8 1
1 9 1 2 /1 3 4 7 8 , 2 9 9 1 2 5 , 2 8 6 9 2 , 4 1 4 4 5 , 4 1 8 2 4 , 9 8 0 7 6 6 , 3 9 7
1 9 1 3 / 1 4 4 7 8 , 8 4 7 1 2 6 , 8 4 8 9 2 , 0 3 4 4 8 , 5 9 4 2 6 , 9 7 8 7 7 3 , 3 0 1
1 9 1 4 /1 5 4 7 3 , 5 8 3 1 3 0 ,0 1 7 8 8 , 0 4 2 4 9 , 1 9 1 2 8 , 0 4 5 7 6 8 , 8 7 8
1 9 1 5 /1 6 4 5 5 , 4 4 5 1 2 0 ,3 4 2 8 9 , 3 0 0 4 3 , 1 7 3 2 7 , 3 8 0 7 3 5 , 6 4 0
1 9 1 6 /1 7 4 3 4 , 1 8 9 9 7 , 5 2 4 9 3 , 1 6 7 3 9 , 3 7 2 2 5 , 5 7 2 6 8 9 , 8 2 4
1 9 1 7 /1 8 4 2 5 , 0 9 2 8 4 , 1 4 7 9 7 , 9 5 4 3 7 , 7 1 9 2 6 , 7 5 4 6 7 1 , 6 6 6
19 1 8 /1 9 4 6 0 , 2 3 4 8 7 , 0 7 6 1 0 0 ,9 5 2 3 7 , 2 5 8 2 8 , 9 5 1 7 1 4 , 4 7 1
1 9 1 9 /2 0 5 7 7 , 0 9 2 1 1 0 , 6 3 4 1 1 7 ,8 3 7 4 2 , 4 9 9 3 4 , 0 4 5 8 8 2 , 1 0 7
1 9 2 0 /2 1 7 8 3 , 7 7 4 1 3 4 , 2 6 6 1 4 9 , 5 1 4 5 2 , 9 7 8 3 6 , 9 4 2 1 , 1 5 7 , 4 7 4
1 9 2 1 /2 2 8 2 0 , 3 1 7 1 4 2 , 9 8 6 1 6 9 ,3 7 7 5 6 , 7 5 9 3 5 , 3 0 8 1 , 2 2 4 , 7 4 7
1 9 2 2 /2 3 8 2 4 , 0 5 5 1 3 9 , 4 7 0 1 9 7 ,0 1 7 6 0 ,0 2 2 3 7 , 4 6 8 1 , 2 5 8 , 0 3 2
1 9 2 3 / 2 4 8 9 8 , 7 9 2 1 3 5 ,2 0 7 2 2 8 , 7 8 1 7 5 , 6 6 9 4 0 , 3 7 2 1 , 3 7 8 , 8 2 1
1 9 2 4 /2 5 8 8 3 , 1 3 4 1 3 7 , 4 4 0 2 6 8 , 2 4 1 7 7 , 0 5 1 3 6 , 4 3 9 1 , 4 0 2 , 3 0 5
1 9 2 5 / 2 6 9 7 0 , 7 0 3 1 4 4 , 3 2 0 2 8 1 , 2 8 8 8 1 , 4 7 1 4 0 , 5 4 3 1 , 5 1 8 , 3 2 5
1 9 2 6 /2 7 9 1 6 , 7 6 2 1 2 7 , 7 9 6 2 6 5 , 4 8 5 8 6 , 4 1 1 3 8 , 3 6 3 1 , 4 3 4 , 8 1 7
1 9 2 7 /2 8 9 6 3 , 8 7 2 1 5 2 , 2 5 5 2 6 5 , 7 5 6 9 3 , 0 2 7 2 7 , 4 1 5 1 , 5 0 2 , 3 2 5
1 9 2 8 /2 9 1 , 0 0 0 , 9 4 6 1 2 5 , 7 7 4 2 1 2 , 6 0 6 1 0 9 ,7 5 2 2 7 , 6 6 1 1 , 4 7 6 , 7 3 9
1 9 2 9 /3 0 8 8 4 , 8 5 7 1 1 5 , 9 4 6 1 7 9 , 2 0 4 9 2 , 3 0 3 2 3 , 4 0 9 1 , 2 9 5 , 7 1 9
1 9 3 0 /3 1 5 3 8 , 4 7 4 8 5 , 3 8 1 1 1 3 , 0 6 7 4 8 , 0 2 2 1 8 ,3 2 2 8 0 3 , 2 6 6
1 9 3 1 /3 2 4 6 2 , 6 4 1 6 0 ,5 3 9 9 4 , 8 8 2 3 9 , 2 4 5 1 5 ,1 7 5 6 7 2 , 4 8 2
1 9 3 2 /3 3 5 6 8 , 5 5 7 8 6 , 7 3 1 115,-827 4 8 , 2 2 5 1 5 ,5 6 8 8 3 4 , 9 0 8
1 9 3 3 / 3 4 6 8 2 , 6 6 7 9 8 , 2 7 5 1 2 5 , 8 4 8 5 9 , 7 6 6 1 6 ,8 1 3 9 8 3 , 3 6 9
1 9 3 4 /3 5 8 2 2 , 6 8 9 1 1 0 , 6 3 0 1 4 7 , 5 8 7 6 9 ,7 8 3 1 9 , 4 0 6 1 , 1 7 0 , 0 9 5
1 9 3 5 / 3 6 9 5 5 , 4 8 1 8 8 , 2 2 5 1 9 5 , 6 9 6 9 8 , 4 9 7 2 3 , 1 8 8 1 , 3 6 1 , 0 8 7
1 9 3 6 / 3 7 1 , 1 2 7 , 5 8 6 9 5 , 1 4 7 2 2 5 , 5 6 3 1 1 8 , 8 1 4 2 8 , 3 7 7 1 , 5 9 5 , 4 8 7
1 9 3 7 /3 8 9 9 0 , 5 1 8 1 0 9 , 6 5 5 2 9 0 , 7 6 3 1 2 4 , 4 0 8 3 1 , 4 2 1 1 , 5 4 6 , 7 6 5
1 9 3 8 /3 9 9 3 1 , 5 5 7 1 0 9 , 8 1 8 2 8 8 , 9 7 8 1 1 9 ,0 5 2 3 1 , 2 7 1 1 , 4 8 0 , 6 7 6
N o t e .  F i g u r e s  f o r  New S o u th  W a le s  n o t  a v a i l a b l e .
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T a b l e  A - 7 4
ANNUAL AVERAGE EMPLOYMENT 
INDUSTRIAL ENGINEERING 
1 9 0 8 / 0 9 - 1 9 3 8 / 3 9
M a c h i n e r y
w o r k s h o p s
F o u n d r i e s *
R a i l w a y  and  
t r a m w a y  
w o r k s h o p s
T o t a l *
1 9 0 8 / 0 9 1 0 , 0 9 6 4 , 6 3 1 1 2 , 6 8 6 3 1 , 0 0 5
1 9 0 9 / 1 0 1 0 , 7 6 9 4 , 8 5 4 1 4 , 0 2 7 3 3 , 4 8 0
1 9 1 0 / 1 1 1 2 , 3 4 3 5 , 3 6 3 1 6 , 1 7 0 3 8 , 1 3 4
1 9 1 1 / 1 2 1 4 , 1 3 0 5 , 9 1 1 1 8 , 5 4 3 4 3 , 1 6 8
1 9 1 2 / 1 3 1 5 , 2 9 1 6 , 2 5 1 2 0 , 6 8 9 4 6 , 9 3 8
1 9 1 3 / 1 4 1 5 , 4 8 7 6 , 2 1 8 2 1 , 7 6 9 4 8 , 1 7 2
1 9 1 4 / 1 5 1 5 , 1 2 6 6 , 0 1 3 2 1 , 9 7 0 4 7 , 7 7 3
1 9 1 5 / 1 6 1 5 , 4 7 5 5 , 5 5 1 2 2 , 5 3 2 4 8 , 0 6 2
1 9 1 6 / 1 7 1 4 , 2 7 4 4 , 9 9 0 2 0 , 7 5 0 4 4 , 2 9 8
1 9 1 7 / 1 8 1 3 , 5 2 9 4 , 6 4 3 1 7 , 9 6 0 4 0 , 4 1 4
1 9 1 8 / 1 9 1 4 , 6 5 5 4 , 7 0 6 1 7 , 8 6 7 4 1 , 3 5 5
1 9 1 9 / 2 0 1 6 , 9 4 1 5 , 2 7 8 2 1 , 5 0 3 4 8 , 5 6 3
1 9 2 0 / 2 1 1 9 , 7 6 3 6 , 0 2 9 2 3 , 5 1 7 5 4 , 1 0 7
1 9 2 1 / 2 2 1 7 , 1 3 6 5 , 7 5 9 2 2 , 7 6 8 5 1 , 1 4 0
1 9 2 2 / 2 3 1 7 , 3 4 6 6 , 0 3 4 2 3 , 6 7 0 5 2 , 8 8 4
1 9 2 3 / 2 4 1 8 , 0 4 6 6 , 5 4 2 2 3 , 1 6 5 5 4 , 2 8 3
1 9 2 4 / 2 5 1 7 , 5 9 3 6 , 5 4 4 2 6 , 3 7 9 5 7 , 1 4 7
1 9 2 5 / 2 6 1 8 , 5 9 8 6 , 9 0 1 2 8 , 5 1 9 6 0 , 8 8 6
1 9 2 6 / 2 7 1 8 , 3 4 9 6 , 3 4 4 3 0 , 7 1 4 6 2 , 3 6 3
1 9 2 7 / 2 8 1 7 , 5 0 3 6 , 5 0 0 3 1 , 2 1 2 6 2 , 0 8 8
1 9 2 8 / 2 9 1 7 , 0 1 2 6 , 3 4 4 3 1 , 6 5 8 6 1 , 9 1 6
1 9 2 9 / 3 0 1 5 , 3 9 9 5 , 6 6 1 2 8 , 0 7 8 5 5 , 7 3 0
1 9 3 0 / 3 1 1 0 , 8 3 6 4 , 0 4 9 2 6 , 2 1 7 4 6 , 8 6 8
1 9 3 1 / 3 2 9 , 9 0 2 3 , 7 8 4 2 4 , 2 1 7 4 3 , 1 3 8
1 9 3 2 / 3 3 1 1 , 3 6 1 4 , 7 7 6 2 4 , 3 7 6 4 6 , 5 3 7
1 9 3 3 / 3 4 1 3 , 5 2 9 5 , 5 0 9 2 4 , 6 0 5 5 0 , 3 8 6
1 9 3 4 / 3 5 1 6 , 3 2 1 6 , 6 0 8 2 5 , 1 5 0 5 5 , 6 5 3
1 9 3 5 / 3 6 1 9 , 6 7 0 7 , 4 8 2 2 6 , 8 0 1 6 2 , 7 1 1
1 9 3 6 / 3 7 2 1 , 6 0 9 8 , 1 7 9 2 8 , 0 7 5 6 8 , 1 1 5
1 9 3 7 / 3 8 2 5 , 1 9 0 7 , 5 4 5 2 9 , 0 8 6 7 2 , 3 6 3
1 9 3 8 / 3 9 2 5 , 1 8 2 7 , 1 3 6 2 9 , 0 1 0 7 2 , 6 9 0
* E x c l u d i n g  New S o u t h  W a l e s  f o u n d r i e s .
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T a b l e  A - 7 6
ANNUAL AVERAGE EMPLOYMENT 
FOUNDRIES 
1 9 0 8 / 0 9 - 1 9 3 8 / 3 9
V i c t o r i a Q u e e n s l a n d
S o u t h
A u s t r a l i a
W e s t e r n
A u s t r a l i a
T a s m a n i a T o t a l
1 9 0 8 / 0 9 2 , 6 0 2 842 768 243 176 4 , 6 3 1
1 9 0 9 / 1 0 2 , 7 0 0 886 818 256 194 4 , 8 5 4
1 9 1 0 / 1 1 3 , 0 5 7 1 , 0 3 9 756 295 216 5 , 3 6 3
1 9 1 1 / 1 2 3 , 4 7 9 1 , 1 6 2 750 327 193 5 , 9 1 1
1 9 1 2 / 1 3 3 , 7 4 6 1 , 1 8 8 800 325 192 6 , 2 5 1
1 9 1 3 / 1 4 3 , 7 1 6 1 , 1 7 6 791 331 204 6 , 2 1 8
1 9 1 4 / 1 3 3 , 6 2 4 1 , 1 1 1 736 33 0 212 6 , 0 1 3
1 9 1 5 / 1 6 3 , 4 4 1 94 4 710 259 197 5 , 5 5 1
1 9 1 6 / 1 7 3 , 1 5 6 7 3 6 702 225 171 4 , 9 9 0
1 9 1 7 / 1 8 2 , 9 0 6 647 698 232 160 4 , 6 4 3
1 9 1 8 / 1 9 2 , 8 8 3 663 762 22 8 170 4 , 7 0 6
1 9 1 9 / 2 0 3 , 3 1 4 709 833 241 181 5 , 2 7 8
1 9 2 0 / 2 1 3 , 9 8 0 715 90 7 257 170 6 , 0 2 9
1 9 2 1 / 2 2 3 , 7 6 5 661 932 270 131 5 , 7 5 9
1 9 2 2 / 2 3 3 , 8 5 4 653 1 , 1 0 2 299 126 6 , 0 3 4
1 9 2 3 / 2 4 4 , 0 8 1 675 1 , 2 4 3 373 170 6 , 5 4 2
1 9 2 4 / 2 5 3 , 9 5 0 677 1 , 3 5 2 443 122 6 , 5 4 4
1 9 2 5 / 2 6 4 , 2 6 6 763 1 , 3 2 6 385 161 6 , 9 0 1
1 9 2 6 / 2 7 3 , 9 2 1 680 1 , 2 4 9 3 4 6 148 6 , 3 4 4
1 9 2 7 / 2 8 4 , 1 6 7 711 1 , 1 5 8 361 103 6 , 5 0 0
1 9 2 8 / 2 9 4 , 2 7 3 591 9 9 4 388 98 6 , 3 4 4
1 9 2 9 / 3 0 3 , 8 8 3 502 843 3 4 6 87 5 , 6 6 1
1 9 3 0 / 3 1 2 , 7 2 4 463 592 200 70 4 , 0 4 9
1 9 3 1 / 3 2 2 , 5 9 3 311 649 165 66 3 , 7 8 4
1 9 3 2 / 3 3 3 , 2 0 7 50 6 780 212 71 4 , 7 7 6
1 9 3 3 / 3 4 3 , 8 0 3 54 7 820 261 78 5 , 5 0 9
1 9 3 4 / 3 5 4 , 5 3 7 615 1 , 0 5 9 305 92 6 , 6 0 8
1 9 3 5 / 3 6 5 , 1 5 1 479 1 , 3 4 7 41 3 92 7 , 4 8 2
1 9 3 6 / 3 7 5 , 6 5 9 500 1 , 4 2 1 488 111 8 , 1 7 9
1 9 3 7 / 3 8 4 , 6 4 3 562 1 , 7 2 9 4 9 6 115 7 , 5 4 5
1 9 3 8 / 3 9 4 , 3 6 6 55 8 1 , 6 2 2 471 119 7 , 1 3 6
N o t e .  F i g u r e s  f o r  New S o u t h  W a l e s  n o t  a v a i l a b l e .
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T a b l e  A-78
INDUSTRIAL ENGINEERING 
NUMBER OF ESTABLISHMENTS 
1 9 0 8 / 0 9 - 1 9 3 8 / 3 9
M a c h in e r y
w o r k s h o p s F o u n d r i e s *
R a i l w a y  and 
t ram way 
w o r k s h o p s
T o t a l *
1 9 0 8 / 0 9 470 185 69 993
1 9 0 9 / 1 0 481 180 69 999
1 9 1 0 /1 1 500 182 70 1 ,0 3 8
1 9 1 1 / 1 2 541 185 73 1 ,1 0 1
1 9 1 2 /1 3 574 191 74 1 ,1 4 5
1 9 1 3 / 1 4 600 189 75 1 ,1 7 2
1 9 1 4 /1 5 612 186 77 1 ,1 7 8
1 9 1 5 / 1 6 617 182 93 1 ,1 9 1
1 9 1 6 /1 7 634 175 94 1 ,1 9 6
1 9 1 7 /1 8 656 176 95 1 ,2 1 1
1 9 1 8 / 1 9 671 176 94 1 ,2 2 3
1 9 1 9 /2 0 737 180 93 1 ,3 0 7
1 9 2 0 /2 1 820 194 103 1 ,4 1 7
1 9 2 1 /2 2 839 200 108 1 ,4 6 1
1 9 2 2 /2 3 886 215 112 1 ,5 6 3
1 9 2 3 /2 4 862 213 122 1 , 5 5 2
1 9 2 4 / 2 5 877 206 123 1 ,5 5 5
1 9 2 5 / 2 6 867 210 121 1 ,5 6 5
1 9 2 6 /2 7 781 181 125 1 ,4 5 3
1 9 2 7 /2 8 773 223 122 1 ,4 8 0
1 9 2 8 / 2 9 769 229 122 1 ,4 6 9
1 9 2 9 /3 0 756 234 120 1 ,4 4 6
1 9 3 0 /3 1 739 258 114 1 , 4 3 2
1 9 3 1 /3 2 732 258 113 1 ,4 0 2
1 9 3 2 /3 3 762 272 114 1 ,4 4 7
1 9 3 3 /3 4 800 293 116 1 ,5 1 8
1 9 3 4 /3 5 860 291 118 1 ,5 9 0
1 9 3 5 / 3 6 908 290 120 1 ,6 4 9
1 9 3 6 /3 7 972 300 122 1 ,7 3 2
1 9 3 7 /3 8 1 ,0 0 7 267 122 1 ,7 5 0
1 9 3 8 /3 9 1 ,0 2 9 263 123 1 ,7 7 9
* E x c l u d i n g  N.S.W.  f o u n d r i e s .
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Table A-79
NUMBER OF ESTABLISHMENTS 
MACHINERY WORKSHOPS 
1908/09-1938/39
New South 
Wales Victoria Queensland
South
Australia
Western 
Australia Tasmania Total
1908/09 139 189 60 30 37 15 470
1909/10 157 184 59 30 34 17 481
1910/11 171 187 58 32 34 18 500
1911/12 186 202 61 35 38 19 541
1912/13 193 219 65 37 40 20 574
1913/14 194 233 66 42 46 19 600
1914/15 199 243 62 44 46 18 612
1915/16 201 250 60 42 46 18 617
1916/17 210 255 59 42 50 18 634
1917/18 211 276 62 41 49 17 656
1918/19 210 290 65 40 49 17 671
1919/20 238 324 66 43 49 17 737
1920/21 255 380 70 46 51 18 820
1921/22 257 384 73 46 58 21 839
1922/23 272 393 77 60 63 21 886
1923/24 273 380 68 56 65 20 862
1924/25 307 390 43 54 63 20 877
1925/26 303 395 43 53 55 18 867
1926/27 300 315 40 52 60 14 781
1927/28 297 304 43 52 64 13 773
1928/29 294 290 45 54 74 12 769
1929/30 282 295 44 55 69 11 756
1930/31 263 299 44 54 68 11 739
1931/32 256 301 43 50 67 15 732
1932/33 256 329 44 52 67 14 762
1933/34 272 343 45 53 71 16 800
1934/35 291 369 52 56 76 16 860
1935/36 297 380 64 56 95 16 908
1936/37 322 388 75 67 102 18 972
1937/38 353 379 79 73 108 15 1,007
1938/39 361 385 81 76 111 15 1,029
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T a b le  A, 80
NUMBER OF ESTABLISHMENTS 
FOUNDRIES * 
1 9 0 8 / 0 9 - 1 9 3 8 /3 9
V i c t o r i a Q u e e n s la n d S o u th  A u s t r a l i a
W e s te rn
A u s t r a l i a T asm an ia Total
1 9 0 8 /0 9 111 39 21 11 3 185
1 9 0 9 /1 0 108 38 21 10 3 180
1 9 1 0 /1 1 110 38 20 10 4 182
1 9 1 1 /1 2 113 37 20 11 4 185
1 9 1 2 /1 3 117 38 20 12 4 191
1 9 1 3 /1 4 117 35 20 13 4 189
1 9 1 4 /1 5 116 33 21 12 4 186
1 9 1 5 /1 6 114 31 21 12 4 182
1 9 1 6 /1 7 109 29 21 12 4 175
1 9 1 7 /1 8 112 29 21 11 3 176
1 9 1 8 /1 9 112 29 21 11 3 176
1 9 1 9 /2 0 117 28 21 11 3 180
1 9 2 0 /2 1 130 28 22 11 3 194
1 9 2 1 /2 2 133 28 23 13 3 200
1 9 2 2 /2 3 138 29 30 15 3 215
1 9 2 3 /2 4 136 24 33 17 3 213
1 9 2 4 /2 5 140 15 31 17 3 206
1 9 2 5 /2 6 144 14 33 16 3 210
1 9 2 6 /2 7 117 15 31 15 3 181
1 9 2 7 /2 8 159 16 31 15 2 223
1 9 2 8 /2 9 166 16 30 15 2 229
1 9 2 9 /3 0 169 20 29 14 2 234
1 9 3 0 /3 1 188 23 27 17 3 258
1 9 3 1 /3 2 188 24 27 16 3 258
1 9 3 2 /3 3 191 32 28 17 4 272
1 9 3 3 /3 4 202 38 31 18 4 293
1 9 3 4 /3 5 202 36 31 18 4 291
1 9 3 5 /3 6 200 32 31 23 4 290
1 9 3 6 /3 7 203 37 31 25 4 300
1 9 3 7 /3 8 165 39 32 27 4 267
1 9 3 8 /3 9 161 40 31 27 4 263
* E x c l u d i n g  N„S„W.
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Table A-81
NUMBER OF ESTABLISHMENTS 
RAILWAY AND TRAMWAY WORKSHOPS 
1908/09-1938/39
New South 
Wales Victoria Queensland
South
Australia
Western 
Australia Tasmania Total
1908/09 26 15 8 7 7 6 69
1909/10 26 15 8 7 7 6 69
1910/11 26 15 8 8 7 6 70
1911/12 26 15 9 8 8 7 73
1912/13 26 16 9 8 8 7 74
1913/14 26 17 8 8 9 7 75
1914/15 26 17 9 9 9 7 77
1915/16 40 17 11 10 8 7 93
1916/17 40 17 12 10 8 7 94
1917/18 39 19 12 10 8 7 95
1918/19 39 19 12 9 8 7 94
1919/20 39 19 12 9 7 7 93
1920/21 40 19 12 19 6 7 103
1921/22 39 18 12 19 13 7 108
1922/23 37 18 11 19 20 7 112
1923/24 45 18 11 21 20 7 122
1924/25 45 18 11 22 20 7 123
1925/26 44 18 11 22 20 6 121
1926/27 45 21 13 20 20 6 125
1927/28 44 21 14 17 20 6 122
1928/29 42 21 14 17 22 6 122
1929/30 42 20 14 16 22 6 120
1930/31 37 24 12 15 20 6 114
1931/32 37 24 12 14 20 6 113
1932/33 39 23 12 14 20 6 114
1933/34 41 23 12 14 20 6 116
1934/35 40 25 12 15 20 6 118
1935/36 41 25 12 16 20 6 120
1936/37 41 25 12 16 20 8 122
1937/38 42 24 12 16 20 8 122
1938/39 41 25 12 15 22 8 123
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1/1 Hume P i p e  Co. L t d ,  1920 
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32/4  Hume S t e e l  L t d ,  m in u t e s  of  Sha re  T r a n s f e r  Commit tee ,
1941-1952
32/5  Hume P i p e  Company, M inu te s  of  S h a re  T r a n s f e r  Commit tee 
5/1 1943-1947
5 /2  1950-1951
32/6 B a la n c e  P a p e r s . These  c o n s i s t  of  b a l a n c e  s h e e t s ,  p r o f i t
and l o s s  a c c o u n t s ,  s c h e d u l e s  o f  a s s e t s  and l i a b i l i t i e s ,  of  
i n s u r a n c e ,  s t o r e s ,  s t o c k  on h a n d ,  b u i l d i n g s ,  c o n t r a c t s ,  
d e b t o r s '  and c r e d i t o r s '  a c c o u n t s ,  and m i s c e l l a n e o u s  a c c o u n t s .  
These p a p e r s  a r e  unbound and a r e  i n  e n v e lo p e s  w i t h  t h e  l i s t  
o f  c o n t e n t s .
Hume Bros Cement I r o n  Co. L t d ,  1918/19 
Hume P i p e  Company, 1921 /22-1940  
Hume P ip e  (F a r  E a s t )  L t d ,  1922 /23-1940  
Hume S t e e l  L t d ,  1923 /24-1940  
C o n c r e t e  C o n s t r u c t i o n s ,  1921 /22-1940  
S t e e l  P i p e  and L i n i n g  Co.
32 /7  W.R. Hume's p r i v a t e  f i l e s ,  1923-1941 .  A l s o  b u s i n e s s
c o r r e s p o n d e n c e  d e a l t  w i t h  by W.R. Hume. (15 v o l s  i n  12 
boxes )
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32/8  W.R. Hume’s p e r s o n a l  c o r r e s p o n d e n c e ,  1929-40 ,  some r e l a t i n g  
to  b u s i n e s s  m a t t e r s ,  p a r t i c u l a r l y  Hume P i p e  (F a r  E a s t )  L td  
(27 f i l e s  i n  11 b o x e s ) .
32/9 W.R. Hume’ s m i s c e l l a n e o u s  p a p e r s ,  1919-1942.  C o n t a in s
r e c e i p t s ,  n o t e s ,  d r a f t s  o f  a r t i c l e s  and v a r i o u s  memoranda.
32 /10  R.B. Hume's c o r r e s p o n d e n c e  a s  Works S u p e r i n t e n d e n t ,  June  
1 9 3 9 - A p r i l  1940 (1 f i l e ) .
32/11 C or re s p o n d e n c e  of  R.B.  (Reg) and K.B. (Ken) Hume, 1936-1943 
(1 f i l e ) .
32/12  L . J .  C l i f f o r d ' s  c o r r e s p o n d e n c e  r e  t h e  o v e r s e a s  b u s i n e s s  of  
t h e  Hume com pan ies ,  1928-1939 (11 f i l e s  i n  9 b o x e s ) .
32/13  A . J .  M cLach lan ’s c o r r e s p o n d e n c e  Dec. 1925-June  1926 and
J u l y  1930-June  1944 (3 f i l e s ) .  M ain ly  w i t h  T .S .  N e t t l e f o l d  
and J . A .  Cussen .
32 /14 Head O f f i c e  c o r r e s p o n d e n c e  w i t h  W.T. S t r a n d ,  Lower H u t t ,  N.Z. 
J a n . - J u n e  1939 (1 f i l e ) .
F i n a n c i a l
32/15 Hume Bros Cement I r o n  Co. L t d ,  L e d g e r s .
15/1 Head O f f i c e  A p r i l  1 9 1 1 - J u l y  1914
32/16 Car C o s t s  I n v e s t i g a t i o n  R e c o r d s ,  P e r t h  1946-47 .
32/17 50 A n n i v e r s a r y  T e s t i m o n i a l  Volume of  s i g n a t u r e s  p r e s e n t e d  t o  
W.R. Hume by Employees ,  1942.
32/18 P r e s s  C u t t i n g s  Book, Feb .  1923-Jan .  1931.
S e c t i o n  ( i i ) : Hume P i p e  Co.
32/19 G e n e r a l  C o r r e s p o n d e n c e ,  1923-1939 (33 v o l s ) .
32 /20 C o r re s p o n d e n c e  be tw een  Head O f f i c e  and Sydney ,  1929-1944 
(48 v o l s )
32/21 Sydney p l a n t  J a n . - J u n e  1937
32/22 C o r re s p o n d e n c e  Head O f f i c e  and Sydney ,  1925-1940 (39 v o l s )
32/23 C o r re s p o n d e n c e  Head O f f i c e  and P e r t h ,  1925-1945 (27 v o l s )
32/24 C or re sponde nc e  Head O f f i c e  and A d e l a i d e , 1925-1938 (23 v o l s )
32 /25 A d e l a id e  P l a n t ,  Ju ly -D e c e m b e r  1925
32/26 C or re sponde nc e  Head O f f i c e  and H o b a r t ,  1923-1939 (26 v o l s )
3 2 / 2 7 - 3 2 / 4 3  C or re sponde nc e  t o  o v e r s e a s  b r a n c h e s  e t c .
32/44  J o u r n a l s ,  1920-1951 (32 v o l s )
32/45 Cash Books, 1928-1951 (14 v o l s )
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32/46 L e d g e r s ,  1920-1949 (15 v o l s )
3 2 /47 -50  Sundry R e t u rn s
32/51 Land and Income Tax R e t u r n s ,  1920-1940 (19 v o l s )
32 /52 Sha re  R e g i s t e r s ,  1920-1940 (10 v o l s )
32/53  T r a n s f e r  J o u r n a l s  1922-1937 (2 v o l s )
3 2 /5 4 -5 8  M i s c e l l a n e o u s  Records
S e c t i o n  ( i i i ) :  C o n c r e t e  C o n s t r u c t i o n s  Pty  Ltd
32 /59 -60  C o r r e s p o n d e n c e ,  1933-41 (11 v o l s )
32/61 J o u r n a l ,  1934-1945 (2 v o l s )
32 /62 Cash Book, 1933-48 (2 v o l s )
32/63 L e d g e r ,  1914-1927 
32 /64-65  M i s c e l l a n e o u s
S e c t i o n  ( i v ) : Hume S t e e l  L td
32/66 G e n e r a l  C o r r e s p o n d e n c e ,  1925-1939 (34 v o l s )
32/67 C o r re s p o n d e n c e  b e tw e en  Head O f f i c e  and Sydney,  1929-45 
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